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PEPTIDOMIMETIC MACROCYCLES

CROSS-REFERENCE

This application is a continuation application of continu-
ation U.S. application Ser. No. 15/229,517, filed Aug. 5,
2016, now U.S. Pat. No. 10,213,477, issued Feb. 26, 2019,
which is a continuation application of U.S. application Ser.
No. 14/498,063, filed Sep. 26, 2014, now U.S. Pat. No.
9,505,804, issued Nov. 29, 2016, which is a continuation
application of U.S. application Ser. No. 13/767,852, filed
Feb. 14, 2013, now U.S. Pat. No. 8,927,500, issued Jan. 6,
2015, which claims the benefit of U.S. Provisional Appli-
cation No. 61/723,770, filed Nov. 7, 2012, U.S. Provisional
Application No. 61/656,962, filed Jun. 7, 2012, and U.S.
Provisional Application No. 61/599,328, filed Feb. 15, 2012;
each of which is incorporated herein by reference in their
entirety.

SEQUENCE LISTING

The instant application contains a Sequence Listing which
has been submitted in ASCII format via EFS-Web and is
hereby incorporated by reference in its entirety. Said ASCII
copy, created on Dec. 12, 2018, is named 35224-
766.303_SL.txt and is 1,888,256 bytes in size.

BACKGROUND OF THE INVENTION

The human transcription factor protein p53 induces cell
cycle arrest and apoptosis in response to DNA damage and
cellular stress, and thereby plays a critical role in protecting
cells from malignant transformation. The E3 ubiquitin ligase
MDM?2 (also known as HDM2) negatively regulates p53
function through a direct binding interaction that neutralizes
the p53 transactivation activity, leads to export from the
nucleus of p53 protein, and targets p53 for degradation via
the ubiquitylation-proteasomal pathway. Loss of p53 activ-
ity, either by deletion, mutation, or MDM2 overexpression,
is the most common defect in human cancers. Tumors that
express wild type p53 are vulnerable to pharmacologic
agents that stabilize or increase the concentration of active
p53. In this context, inhibition of the activities of MDM2 has
emerged as a validated approach to restore p53 activity and
resensitize cancer cells to apoptosis in vitro and in vivo.
MDMX (MDM4) has more recently been identified as a
similar negative regulator of p53, and studies have revealed
significant structural homology between the p53 binding
interfaces of MDM2 and MDMX. The p53-MDM2 and
p53-MDMX protein-protein interactions are mediated by
the same 15-residue alpha-helical transactivation domain of
p53, which inserts into hydrophobic clefts on the surface of
MDM2 and MDMX. Three residues within this domain of
p53 (F19, W23, and [.26) are essential for binding to MDM?2
and MDMX.

There remains a considerable need for compounds
capable of binding to and modulating the activity of p53,
MDM2 and/or MDMX. Provided herein are p53-based
peptidomimetic macrocycles that modulate an activity of
p53. Also provided herein are p53-based peptidomimetic
macrocycles that inhibit the interactions between pS53,
MDM2 and/or MDMX proteins. Further, provided herein
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2

are p53-based peptidomimetic macrocycles that can be used
for treating diseases including but not limited to cancer and
other hyperproliferative diseases.

SUMMARY OF THE INVENTION

Described herein are stably cross-linked peptides related
to a portion of human p53 (“p53 peptidomimetic macro-
cycles™). These cross-linked peptides contain at least two
modified amino acids that together form an intramolecular
cross-link that can help to stabilize the alpha-helical sec-
ondary structure of a portion of p53 that is thought to be
important for binding of p53 to MDM2 and for binding of
p53 to MDMX. Accordingly, a cross-linked polypeptide
described herein can have improved biological activity
relative to a corresponding polypeptide that is not cross-
linked. The p53 peptidomimetic macrocycles are thought to
interfere with binding of p53 to MDM2 and/or of p53 to
MDMX, thereby liberating functional p53 and inhibiting its
destruction. The p53 peptidomimetic macrocycles described
herein can be used therapeutically, for example to treat
cancers and other disorders characterized by an undesirably
low level or a low activity of p53, and/or to treat cancers and
other disorders characterized by an undesirably high level of
activity of MDM2 or MDMX. The p53 peptidomimetic
macrocycles can also be useful for treatment of any disorder
associated with disrupted regulation of the p53 transcrip-
tional pathway, leading to conditions of excess cell survival
and proliferation such as cancer and autoimmunity, in addi-
tion to conditions of inappropriate cell cycle arrest and
apoptosis such as neurodegeneration and immune deficien-
cies. In some embodiments, the p53 peptidomimetic mac-
rocycles bind to MDM2 (e.g., GenBank® Accession No.:
228952; GI:228952) and/or MDMX (also referred to as
MDM4; GenBank®  Accession No.: 88702791,
GI1:88702791).

In one aspect, provided herein is a peptidomimetic mac-
rocycle comprising an amino acid sequence which is at least
about 60%, 80%, 90%, or 95% identical to an amino acid
sequence chosen from the group consisting of the amino
acid sequences in Table 1, Table 1a, Table 1b, or Table lc.
Alternatively, an amino acid sequence of said peptidomi-
metic macrocycle is chosen from the group consisting of the
amino acid sequences in Table 4. In some embodiments, the
peptidomimetic macrocycle is not a peptide as shown in
Table 2a or 2b. In other cases, the peptidomimetic macro-
cycle does not comprise a structure as shown in Table 2a or
2b. In some embodiments, the peptidomimetic macrocycle
has an amino acid sequence chosen from Table 1. In some
embodiments, the peptidomimetic macrocycle has an amino
acid sequence chosen from Table 1a. In some embodiments,
the peptidomimetic macrocycle has an amino acid sequence
chosen from Table 1b. In some embodiments, the peptido-
mimetic macrocycle has an amino acid sequence chosen
from Table 1c.

Alternatively, an amino acid sequence of said peptidomi-
metic macrocycle is chosen as above, and further wherein
the macrocycle does not include a thioether or a triazole. In
some embodiments, the peptidomimetic macrocycle com-
prises a helix, such as an a-helix. In other embodiments, the
peptidomimetic macrocycle comprises an o.,c-disubstituted
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amino acid. A peptidomimetic macrocycle can comprise a
crosslinker linking the a-positions of at least two amino
acids. At least one of said two amino acids can be an
a,a-disubstituted amino acid.

In some embodiments, provided are peptidomimetic mac-
rocycle of the formula:

Formula I

O O
Ry Rg
N, N,
o (Al —[Bly—i[C]z”” [E]w
R} Ry
L u
wherein:

each A, C, D, and E is independently an amino acid;
B is an amino acid,

R ,
N
N/
H
(@]

[NH-L,-CO—], [NH-L,;-SO,—], or [—NH-L,-];

R, and R, are independently —H, alkyl, alkenyl, alkynyl,
arylalkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, or het-
erocycloalkyl, unsubstituted or substituted with halo-; or at
least one of R, and R, forms a macrocycle-forming linker I
connected to the alpha position of one of said D or E amino
acids;

R; is hydrogen, alkyl, alkenyl, alkynyl, arylalkyl, het-
eroalkyl, cycloalkyl, heterocycloallkyl, cycloalkylalkyl,
cycloaryl, or heterocycloaryl, optionally substituted with Rg;

each L or L' is independently a macrocycle-forming linker
of the formula -L,-L,-;

L, and L, and L; are independently alkylene, alkenylene,
alkynylene, heteroalkylene, cycloalkylene, heterocycloal-
kylene, cycloarylene, heterocycloarylene, or [—R,—K—
R,—1,,, each being optionally substituted with R;

each R, is alkylene, alkenylene, alkynylene, heteroal-
kylene, cycloalkylene, heterocycloalkylene, arylene, or het-
eroarylene;

each K is O, S, SO, SO,, CO, CO,, or CONR;;

each Ry is independently halogen, alkyl, —OR,, —N
(Rg)2s —SRg, —SORg, —SO,R,, —CO,R,, a fluorescent
moiety, a radioisotope or a therapeutic agent;

each Ry is independently —H, alkyl, alkenyl, alkynyl,
arylalkyl, cycloalkylalkyl, heterocycloalkyl, a fluorescent
moiety, a radioisotope or a therapeutic agent;

R, is —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl,
heteroalkyl, cycloalkylalkyl, heterocycloalkyl, cycloaryl, or
heterocycloaryl, optionally substituted with Rs, or part of a
cyclic structure with a D residue;

Ry is —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl,
heteroalkyl, cycloalkylalkyl, heterocycloalkyl, cycloaryl, or
heterocycloaryl, optionally substituted with R, or part of a
cyclic structure with an E residue;

v and w are independently integers from 1-1000, for
example 1-500, 1-200, 1-100, 1-50, 1-30, 1-20, or 1-10;

u is an integer from 1-10, for example 1-5, 1-3 or 1-2;
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X, v and z are independently integers from 0-10, for
example the sum of x+y+z is 2, 3, or 6; and
n is an integer from 1-5.
In some embodiments, w>2 and each of the first two
amino acid represented by E comprises an uncharged side
chain or a negatively charged side chain.
some embodiments, the first C-terminal amino acid and/or
the second C-terminal amino acid represented by E comprise
a hydrophobic side chain. For example, the first C-terminal
amino acid and/or the second C-terminal amino acid repre-
sented by E comprises a hydrophobic side chain, for
example a large hydrophobic side chain.
In some embodiments, w is between 3 and 1000. For
example, the third amino acid represented by E comprises a
large hydrophobic side chain.
In other embodiments, the peptidomimetic macrocycle as
claimed excludes the sequence of:
Ac-RTQATF$rSNQWAibANIeSTNAibTR-NH, (SEQ ID
NO: 1), Ac-RTQATF$r8NQWAIibANIe$STNAibTR-
NH, (SEQ ID NO: 2),

Ac-$r8SQQTFSSLWRLLAIbQN-NH2 (SEQ ID NO: 3),
Ac-QSQS$r8TFSNLWSLLAiIbQN-NH2 (SEQ ID NO:
4,

Ac-QS$r5QTFSINLWSLLAiIbQN-NH2 (SEQ ID NO: 5),
or Ac-QSQQ$r8FSNLWRSLAIbQN-NH2 (SEQ ID
NO: 6).

In other embodiments, the peptidomimetic macrocycle as
claimed excludes the sequence of:
Ac-Q$r8QQTFSNSWRLLAiIBQN-NH2 (SEQ ID NO: 7).

Peptidomimetic macrocycles are also provided of the
formula:

wherein:

each of Xaa,, Xaa,, Xaag, Xaa,, Xaag, Xaa,, and Xaa,  is
individually an amino acid, wherein at least three of Xaaj,,
Xaas, Xaag, Xaa,, Xaag, Xaa,, and Xaa,, are the same
amino acid as the amino acid at the corresponding position
of the sequence Phe,-X,-Hiss-Tyr-Trp,-Alay-Glng-Leu, -
X,;-Ser;, (SEQ ID NO: 8), where each X is an amino acid;

each D and E is independently an amino acid;

R, and R, are independently —H, alkyl, alkenyl, alkynyl,
arylalkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, or het-
erocycloalkyl, unsubstituted or substituted with halo-; or at
least one of R, and R, forms a macrocycle-forming linker !
connected to the alpha position of one of said D or E amino
acids;

each L or L' is independently a macrocycle-forming linker
of the formula -L;-L,-;

L, and L, are independently alkylene, alkenylene, alky-
nylene, heteroalkylene, cycloalkylene, heterocycloalkylene,
cycloarylene, heterocycloarylene, or [—R,—K—R,—],.,
each being optionally substituted with Rg;

R; is hydrogen, alkyl, alkenyl, alkynyl, arylalkyl, het-
eroalkyl, cycloalkyl, heterocycloalkyl, cycloalkylalkyl,
cycloaryl, or heterocycloaryl, optionally substituted with Ry;

each R, is alkylene, alkenylene, alkynylene, heteroal-
kylene, cycloalkylene, heterocycloalkylene, arylene, or het-
eroarylene;
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each K is O, S, SO, SO,, CO, CO,, or CONR;;

each R, is independently halogen, alkyl, —OR,, —N(
Rg)s, —SRs, —SORg, —SO,R,, —CO,R,, a fluorescent
moiety, a radioisotope or a therapeutic agent;

each Ry is independently —H, alkyl, alkenyl, alkynyl,
arylalkyl, cycloalkylalkyl, heterocycloalkyl, a fluorescent
moiety, a radioisotope or a therapeutic agent;

R, is —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl,
heteroalkyl, cycloalkylalkyl, heterocycloalkyl, cycloaryl, or
heterocycloaryl, optionally substituted with R, or part of a
cyclic structure with a D residue;

Ry is —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl,
heteroalkyl, cycloalkylalkyl, heterocycloalkyl, cycloaryl, or
heterocycloaryl, optionally substituted with Rs, or part of a
cyclic structure with an E residue;

v is an integer from 1-1000, for example 1-500, 1-200,
1-100, 1-50, 1-30, 1-20, or 1-10;

w is an integer from 3-1000, for example 3-500, 3-200,
3-100, 3-50, 3-30, 3-20, or 3-10; and

n is an integer from 1-5.

In some embodiments, a peptidomimetic macrocycle has
the Formula:

R
;O Coo
N P N
[D],—Xaa3 Xaas—Xaag— Xaay—Xaag—Xaag— Xaaly [El
Ry R,
I
wherein:

each of Xaa,, Xaas, Xaas, Xaa,, Xaag, Xaa,, and Xaa,, is
individually an amino acid, wherein at least three of Xaa,,
Xaas, Xaa,, Xaa,, Xaag, Xaa,, and Xaa,, are the same
amino acid as the amino acid at the corresponding position
of the sequence Phe;-X,-Glus-Tyrs-Trp,-Alag-Glng-Leu, o/
Cha,-X,;-Ala;, (SEQ ID NO: 9), where each X is an amino
acid;

each D is independently an amino acid;

each E is independently an amino acid, for example an
amino acid selected from Ala (alanine), D-Ala (D-alanine),
Aib (c-aminoisobutyric acid), Sar (N-methyl glycine), and
Ser (serine);

R, and R, are independently —H, alkyl, alkenyl, alkynyl,
arylalkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, or het-
erocycloalkyl, unsubstituted or substituted with halo-; or at
least one of R, and R, forms a macrocycle-forming linker L'
connected to the alpha position of one of said D or E amino
acids;

each L or L' is independently a macrocycle-forming linker
of the formula -L;-L,-;

L, and L, are independently alkylene, alkenylene, alky-
nylene, heteroalkylene, cycloalkylene, heterocycloalkylene,
cycloarylene, heterocycloarylene, or [—R,—K—R,—],,
each being optionally substituted with Rg;

R; is hydrogen, alkyl, alkenyl, alkynyl, arylalkyl, het-
eroalkyl, cycloalkyl, heterocycloalkyl, cycloalkylalkyl,
cycloaryl, or heterocycloaryl, optionally substituted with Rs;

each R, is alkylene, alkenylene, alkynylene, heteroal-
kylene, cycloalkylene, heterocycloalkylene, arylene, or het-
eroarylene;

each K is O, S, SO, SO,, CO, CO,, or CONR;;

each Ry is independently halogen, alkyl, —OR,, —N
(Rg)2s —SRg, —SORg, —SO,R,, —CO,R,, a fluorescent
moiety, a radioisotope or a therapeutic agent;
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each Ry is independently —H, alkyl, alkenyl, alkynyl,
arylalkyl, cycloalkylalkyl, heterocycloalkyl, a fluorescent
moiety, a radioisotope or a therapeutic agent;

R, is —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl,
heteroalkyl, cycloalkylalkyl, heterocycloalkyl, cycloaryl, or
heterocycloaryl, optionally substituted with Rs, or part of a
cyclic structure with a D residue;

Ry is —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl,
heteroalkyl, cycloalkylalkyl, heterocycloalkyl, cycloaryl, or
heterocycloaryl, optionally substituted with R, or part of a
cyclic structure with an E residue;

v is an integer from 1-1000, for example 1-500, 1-200,
1-100, 1-50, 1-30, 1-20, or 1-10;

w is an integer from 3-1000, for example 3-500, 3-200,
3-100, 3-50, 3-30, 3-20, or 3-10; and

n is an integer from 1-5.

In some embodiments, a peptidomimetic macrocycle has
the Formula:

R-
& v
N P N
[D],—Xaa3 Xaas—Xaag—Xaa;—Xaag—Xaag—Xaay [Elw
R Ry
Ir
wherein:

each of Xaa;, Xaa,, Xaa,, Xaa,, Xaag, Xaa,, and Xaa, , is
individually an amino acid, wherein at least two of Xaa,,
Xaas, Xaa,, Xaa,, Xaag, Xaa,, and Xaa,, are the same
amino acid as the amino acid at the corresponding position
of the sequence Phe;-X,-Glus-Tyrs-Trp,-Alag-Glng-Leu, o/
Chba,,-X,,-Ala,, (SEQ ID NO: 9), where each X is an amino
acid;

each D and E is independently an amino acid;

R, and R, are independently —H, alkyl, alkenyl, alkynyl,
arylalkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, or het-
erocycloalkyl, unsubstituted or substituted with halo-; or at
least one of R, and R, forms a macrocycle-forming linker !
connected to the alpha position of one of said D or E amino
acids;

each L or L' is independently a macrocycle-forming linker
of the formula -L,-L,-, wherein L. comprises at least one
double bond in the E configuration;

L, and L, are independently alkylene, alkenylene, alky-
nylene, heteroalkylene, cycloalkylene, heterocycloalkylene,
cycloarylene, heterocycloarylene, or [—R,—K—R,—],,
each being optionally substituted with Rg;

R; is hydrogen, alkyl, alkenyl, alkynyl, arylalkyl, het-
eroalkyl, cycloalkyl, heterocycloalkyl, cycloalkylalkyl,
cycloaryl, or heterocycloaryl, optionally substituted with Ry;

each R, is alkylene, alkenylene, alkynylene, heteroal-
kylene, cycloalkylene, heterocycloalkylene, arylene, or het-
eroarylene;

each K is O, S, SO, SO,, CO, CO,, or CONR;;

each R is independently halogen, alkyl, —OR,, —N
(Rg)2s —SRg, —SORg, —SO,R,, —CO,R, a fluorescent
moiety, a radioisotope or a therapeutic agent;

each R is independently —H, alkyl, alkenyl, alkynyl,
arylalkyl, cycloalkylalkyl, heterocycloalkyl, a fluorescent
moiety, a radioisotope or a therapeutic agent;

R, is —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl,
heteroalkyl, cycloalkylalkyl, heterocycloalkyl, cycloaryl, or
heterocycloaryl, optionally substituted with Rs, or part of a
cyclic structure with a D residue;
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Ry is —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl,
heteroalkyl, cycloalkylalkyl, heterocycloalkyl, cycloaryl, or
heterocycloaryl, optionally substituted with Rs, or part of a
cyclic structure with an E residue;

v is an integer from 1-1000;

w is an integer from 3-1000;

n is an integer from 1-5; and

Xaa, is Boc-protected tryptophan.

In some embodiments of any of the Formulas described
herein, [D], is -Leu,-Thr,. In other embodiments of the
Formulas described herein, each E other than the third amino
acid represented by E is an amino acid selected from Ala
(alanine), D-Ala (D-alanine), Aib (a-aminoisobutyric acid),
Sar (N-methyl glycine), and Ser (serine).

In some embodiments, w is an integer from 3-10, for
example 3-6, 3-8, 6-8, or 6-10. In some embodiments, w is
3. In other embodiments, w is 6. In some embodiments, v is
an integer from 1-10, for example 2-5. In some embodi-
ments, v is 2.

In some embodiments, peptides disclosed herein bind a
binding site defined at least in part by the MDMX amino
acid side chains of .17, V46, M50, Y96 (forming the rim of
the pocket) and 1.99. Without being bound by theory, bind-
ing to such a binding site improves one or more properties
such as binding affinity, induction of apoptosis, in vitro or in
vivo anti-tumor efficacy, or reduced ratio of binding affini-
ties to MDMX versus MDM2.

In some embodiments, the peptidomimetic macrocycle
has improved binding affinity to MDM2 or MDMX relative
to a corresponding peptidomimetic macrocycle where w is
0, 1 or 2. In other instances, the peptidomimetic macrocycle
has a reduced ratio of binding affinities to MDMX versus
MDM2 relative to a corresponding peptidomimetic macro-
cycle where w is 0, 1 or 2. In still other instances, the
peptidomimetic macrocycle has improved in vitro anti-
tumor efficacy against p53 positive tumor cell lines relative
to a corresponding peptidomimetic macrocycle where w is
0, 1 or 2. In some embodiments, the peptidomimetic mac-
rocycle shows improved in vitro induction of apoptosis in
p53 positive tumor cell lines relative to a corresponding
peptidomimetic macrocycle where w is 0, 1 or 2. In other
instances, the peptidomimetic macrocycle of claim 1,
wherein the peptidomimetic macrocycle has an improved in
vitro anti-tumor efficacy ratio for p53 positive versus p53
negative or mutant tumor cell lines relative to a correspond-
ing peptidomimetic macrocycle where w is 0, 1 or 2. In some
instances the improved efficacy ratio in vitro, is 1-29,
=230-49, or =50. In still other instances, the peptidomimetic
macrocycle has improved in vivo anti-tumor efficacy against
p53 positive tumors relative to a corresponding peptidomi-
metic macrocycle where w is 0, 1 or 2. In some instances the
improved efficacy ratio in vivo is =29, 230-49, or =50. In yet
other instances, the peptidomimetic macrocycle has
improved in vivo induction of apoptosis in p53 positive
tumors relative to a corresponding peptidomimetic macro-
cycle where w is 0, 1 or 2. In some embodiments, the
peptidomimetic macrocycle has improved cell permeability
relative to a corresponding peptidomimetic macrocycle
where w is 0, 1 or 2. In other cases, the peptidomimetic
macrocycle has improved solubility relative to a correspond-
ing peptidomimetic macrocycle where w is 0, 1 or 2.

In some embodiments, Xaas is Glu or an amino acid
analog thereof. In some embodiments, Xaa is Glu or an
amino acid analog thereof and wherein the peptidomimetic
macrocycle has an improved property, such as improved
binding affinity, improved solubility, improved cellular effi-
cacy, improved cell permeability, improved in vivo or in
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vitro anti-tumor efficacy, or improved induction of apoptosis
relative to a corresponding peptidomimetic macrocycle
where Xaas is Ala.

In some embodiments, the peptidomimetic macrocycle
has improved binding affinity to MDM2 or MDMX relative
to a corresponding peptidomimetic macrocycle where Xaa,
is Ala. In other embodiments, the peptidomimetic macro-
cycle has a reduced ratio of binding affinities to MDMX vs
MDM2 relative to a corresponding peptidomimetic macro-
cycle where Xaa is Ala. In some embodiments, the pep-
tidomimetic macrocycle has improved solubility relative to
a corresponding peptidomimetic macrocycle where Xaa, is
Ala, or the peptidomimetic macrocycle has improved cel-
Iular efficacy relative to a corresponding peptidomimetic
macrocycle where Xaas is Ala.

In some embodiments, Xaas is Glu or an amino acid
analog thereof and wherein the peptidomimetic macrocycle
has improved biological activity, such as improved binding
affinity, improved solubility, improved cellular efficacy,
improved helicity, improved cell permeability, improved in
vivo or in vitro anti-tumor efficacy, or improved induction of
apoptosis relative to a corresponding peptidomimetic mac-
rocycle where Xaas is Ala.

In some embodiments, the peptidomimetic macrocycle
has an activity against a p53+/+ cell line which is at least
2-fold, 3-fold, 5-fold, 10-fold, 20-fold, 30-fold, 50-fold,
70-fold, or 100-fold greater than its binding affinity against
a p53—/- cell line. In some embodiments, the peptidomi-
metic macrocycle has an activity against a p53+/+ cell line
which is between 1 and 29-fold, between 30 and 49-fold, or
=50-fold greater than its binding affinity against a p53-/-
cell line. Activity can be measured, for example, as an IC50
value. For example, the p53+/+ cell line is SISA-1, RKO,
HCT-116, or MCF-7 and the p53-/- cell line is RKO-E6 or
SW-480. In some embodiments, the peptide has an IC50
against the pS3+/+ cell line of less than 1 pM.

In some embodiments, Xaas is Glu or an amino acid
analog thereof and the peptidomimetic macrocycle has an
activity against a p53+/+ cell line which is at least 10-fold
greater than its binding affinity against a p53—/- cell line.

Additionally, a method is provided of treating cancer in a
subject comprising administering to the subject a peptido-
mimetic macrocycle. In some embodiments, the cancer is
head and neck cancer, melanoma, lung cancer, breast cancer,
or glioma.

Also provided is a method of modulating the activity of
p53 or MDM2 or MDMX in a subject comprising admin-
istering to the subject a peptidomimetic macrocycle, or a
method of antagonizing the interaction between p53 and
MDM?2 and/or MDMX proteins in a subject comprising
administering to the subject such a peptidomimetic macro-
cycle.

Provided herein is a method of preparing a composition
comprising a peptidomimetic macrocycle of Formula (I):

Formula (I)
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comprising an amino acid sequence which is about 60% to
about 100% identical to an amino acid sequence selected
from the group consisting of the amino acid sequences in
Table 1, Table 1la, Table 1b, or Table 1c¢, the method
comprising treating a compound of Formula (II)

Formula (IT)

O 0
¥ 3
N
o1 [AL,—[B],—[C]” (EJ——.
Ry (Yo R,
/ P

u

with a catalyst to result in the compound of Formula I
wherein in the compound(s) of Formulae (I) and (II)
each A, C, D, and E is independently an amino acid;
each B is independently an amino acid,

R ,
N
N/
H
(@]

[NH-L,-CO—], [NH-L,;-SO,—], or [—NH-L,-];

each R, and R, are independently hydrogen, alkyl, alk-
enyl, alkynyl, arylalkyl, cycloalkyl, cycloalkylalkyl, het-
eroalkyl, or heterocycloalkyl, unsubstituted or substituted
with halogen; or at least one of R, and R, forms a macro-
cycle-forming linker L' connected to the alpha position of
one of the D or E amino acids;

each R, is independently hydrogen, alkyl, alkenyl, alky-
nyl, arylalkyl, heteroalkyl, cycloalkyl, heterocycloalkyl,
cycloalkylalkyl, cycloaryl, or heterocycloaryl, optionally
substituted with Rs;

each L' is independently a macrocycle-forming linker of
the formula -L,-L,-;

each L,, L, and L; are independently alkylene, alk-

enylene, alkynylene, heteroalkylene, cycloalkylene, hetero-
cycloalkylene, cycloarylene, heterocycloarylene, or
[—R,—K—R,—],,, each being optionally substituted with
Rs;

each R, and R, is independently alkylene, alkenylene,
alkynylene, heteroalkylene, cycloalkylene, heterocycloal-
kylene, arylene, or heteroarylene;

each K is independently O, S, SO, SO,, CO, CO,, or
CONRj;

each R is independently halogen, alkyl, —OR,, —N
(Rg)2s —SRg, —SORg, —SO,R,, —CO,R,, a fluorescent
moiety, a radioisotope or a therapeutic agent;

each R is independently hydrogen, alkyl, alkenyl, alky-
nyl, arylalkyl, cycloalkylalkyl, heterocycloalkyl, a fluores-
cent moiety, a radioisotope or a therapeutic agent;

each R, is independently hydrogen, alkyl, alkenyl, alky-
nyl, arylalkyl, cycloalkyl, heteroalkyl, cycloalkylalkyl, het-
erocycloalkyl, cycloaryl, or heterocycloaryl, optionally sub-
stituted with Rs, or part of a cyclic structure with a D
residue;

each Ry is independently hydrogen, alkyl, alkenyl, alky-
nyl, arylalkyl, cycloalkyl, heteroalkyl, cycloalkylalkyl, het-
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erocycloalkyl, cycloaryl, or heterocycloaryl, optionally sub-
stituted with Rs, or part of a cyclic structure with an E
residue;

each v and w are independently integers from 1-1000;

u is an integer from 1-10;

each x, y and z are independently integers from 0-10;

each n is independently an integer from 1-5;

each o is independently an integer from 1 to 15;

each p is independently an integer from 1 to 15;

“(E)” indicates a trans double bond; and

one or more of the amino acids A, C and/or B when B is
an amino acid, present in the compounds of Formulae (I) and
(II), has a side chain bearing a protecting group.

In some embodiments, the protecting group is a nitrogen
atom protecting group.

In some embodiments, the protecting group is a Boc
group.

In some embodiments, the side chain of the amino acid
bearing the protecting group comprises a protected indole.

In some embodiments, the amino acid bearing the pro-
tecting group on its side chain is tryptophan (W) that is
protected by the protecting group on its indole nitrogen. For
example, the protecting group is a Boc group.

In some embodiments, after the step of contacting the
compound of Formula II with catalyst the compound of
Formula (I) is obtained in equal or higher amounts than a
corresponding compound which is a Z isomer. For example,
after the step of contacting the compound of Formula II with
catalyst the compound of Formula (I) is obtained in a 2, 3,
4,5, 6,7, 8,9, or 10-fold higher amount than the corre-
sponding compound which is a Z isomer.

In some embodiments, the catalyst is a ruthenium catalyst.

In some embodiments, the method further comprises the
step of treating the compounds of Formula (I) with a
reducing agent or an oxidizing agent.

In some embodiments, the compound of Formula (II) is
attached to a solid support. In other embodiments, the
compound of Formula (I) is not attached to a solid support.

In some embodiments, the method further comprises
removing the protecting group(s) from the compounds of
Formula ().

In some embodiments, the ring closing metathesis is
conducted at a temperature ranging from about 20° C. to
about 80° C.

In some embodiments, the peptidomimetic macrocycle of
Formula (I) has the Formula:

Ry
|
N -
[D],=Xaa3 Xaas—Xaag—Xaa;—Xaag—Xaag—Xaalp
R
Ir
wherein:

each of Xaa,, Xaa,, Xaag, Xaa,, Xaag, Xaa,, and Xaa,  is
individually an amino acid, wherein at least two of Xaa,,
Xaas, Xaag, Xaa,, Xaag, Xaa,, and Xaa,, are the same
amino acid as the amino acid at the corresponding position
of the sequence Phe;-X,-Hiss-Tyrg-Trp,-Alag-Glng-Leu, -
X,;-Ser;, (SEQ ID NO: 8), where each X is an amino acid;

each D and E is independently an amino acid;

R, and R, are independently —H, alkyl, alkenyl, alkynyl,
arylalkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, or het-
erocycloalkyl, unsubstituted or substituted with halo-; or at
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least one of R, and R, forms a macrocycle-forming linker I
connected to the alpha position of one of said D or E amino
acids;

each L or L' is independently a macrocycle-forming linker
of the formula -L,-L,-, wherein L comprises at least one
double bond in the E configuration;

L, and L, are independently alkylene, alkenylene, alky-
nylene, heteroalkylene, cycloalkylene, heterocycloalkylene,
cycloarylene, heterocycloarylene, or [—R,—K—R,—],,
each being optionally substituted with Rg;

R; is hydrogen, alkyl, alkenyl, alkynyl, arylalkyl, het-
eroalkyl, cycloalkyl, heterocycloalkyl, cycloalkylalkyl,
cycloaryl, or heterocycloaryl, optionally substituted with Rs;

each R, is alkylene, alkenylene, alkynylene, heteroal-
kylene, cycloalkylene, heterocycloalkylene, arylene, or het-
eroarylene;

each K is O, S, SO, SO,, CO, CO,, or CONR;;

each Ry is independently halogen, alkyl, —OR,, —N
(Rg)2s —SRg, —SORg, —SO,R,, —CO,R,, a fluorescent
moiety, a radioisotope or a therapeutic agent;

each Ry is independently —H, alkyl, alkenyl, alkynyl,
arylalkyl, cycloalkylalkyl, heterocycloalkyl, a fluorescent
moiety, a radioisotope or a therapeutic agent;

R, is —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl,
heteroalkyl, cycloalkylalkyl, heterocycloalkyl, cycloaryl, or
heterocycloaryl, optionally substituted with Rs, or part of a
cyclic structure with a D residue;

Ry is —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl,
heteroalkyl, cycloalkylalkyl, heterocycloalkyl, cycloaryl, or
heterocycloaryl, optionally substituted with R, or part of a
cyclic structure with an E residue;

v is an integer from 1-1000;

w is an integer from 3-1000;

n is an integer from 1-5; and

Xaa, is Boc-protected tryptophan.

In some embodiments, the peptidomimetic macrocycle of
Formula (I) comprises an a-helix.

INCORPORATION BY REFERENCE

All publications, patents, and patent applications men-
tioned in this specification are herein incorporated by ref-
erence to the same extent as if each individual publication,
patent, or patent application was specifically and individu-
ally indicated to be incorporated by reference.

BRIEF DESCRIPTION OF THE DRAWINGS

The novel features of the invention are set forth with
particularity in the appended claims. A better understanding
of the features and advantages of the present invention will
be obtained by reference to the following detailed descrip-
tion that sets forth illustrative embodiments, in which the
principles of the invention are utilized, and the accompany-
ing drawings of which:

FIG. 1 shows a structure of peptidomimetic macrocycle
46 (Table 2b), a p53 peptidomimetic macrocycle, complexed
with MDMX (Primary SwissProt accession number
Q7ZUWT7; Entry MDM4_DANRE).

FIG. 2 shows overlaid structures of p53 peptidomimetic
macrocycles 142 (Table 2b) and SP43 bound to MDMX
(Primary SwissProt accession number Q7ZUW7; Entry
MDM4_DANRE).

FIG. 3 shows the effect of SP154, a peptidomimetic
macrocycle, on tumor growth in a mouse MCF-7 xenograft
model.

10

35

40

45

55

60

12

FIG. 4 shows the effect of SP249, a peptidomimetic
macrocycle, on tumor growth in a mouse MCF-7 xenograft
model.

FIG. 5 shows the effect of SP315, a peptidomimetic
macrocycle, on tumor growth in a mouse MCF-7 xenograft
model.

FIG. 6 shows the effect of SP252, a point mutation of
SP154, on tumor growth in a mouse MCF-7 xenograft
model.

FIG. 7 shows a plot of solubility for peptidomimetic
macrocycles with varying C-terminal extensions.

DETAILED DESCRIPTION OF THE
INVENTION

As used herein, the term “macrocycle” refers to a mol-
ecule having a chemical structure including a ring or cycle
formed by at least 9 covalently bonded atoms.

As used herein, the term “peptidomimetic macrocycle” or
“crosslinked polypeptide” refers to a compound comprising
a plurality of amino acid residues joined by a plurality of
peptide bonds and at least one macrocycle-forming linker
which forms a macrocycle between a first naturally-occur-
ring or non-naturally-occurring amino acid residue (or ana-
log) and a second naturally-occurring or non-naturally-
occurring amino acid residue (or analog) within the same
molecule. Peptidomimetic macrocycle include embodiments
where the macrocycle-forming linker connects the o carbon
of' the first amino acid residue (or analog) to the o carbon of
the second amino acid residue (or analog). The peptidomi-
metic macrocycles optionally include one or more non-
peptide bonds between one or more amino acid residues
and/or amino acid analog residues, and optionally include
one or more non-naturally-occurring amino acid residues or
amino acid analog residues in addition to any which form the
macrocycle. A “corresponding uncrosslinked polypeptide”
when referred to in the context of a peptidomimetic mac-
rocycle is understood to relate to a polypeptide of the same
length as the macrocycle and comprising the equivalent
natural amino acids of the wild-type sequence corresponding
to the macrocycle.

As used herein, the term “stability” refers to the mainte-
nance of a defined secondary structure in solution by a
peptidomimetic macrocycle as measured by circular dichro-
ism, NMR or another biophysical measure, or resistance to
proteolytic degradation in vitro or in vivo. Non-limiting
examples of secondary structures contemplated herein are
a-helices, 3|, helices, f-turns, and f-pleated sheets.

As used herein, the term “helical stability” refers to the
maintenance of a helical structure by a peptidomimetic
macrocycle as measured by circular dichroism or NMR. For
example, in some embodiments, a peptidomimetic macro-
cycle exhibits at least a 1.25, 1.5, 1.75 or 2-fold increase in
a-helicity as determined by circular dichroism compared to
a corresponding uncrosslinked macrocycle.

The term “amino acid” refers to a molecule containing
both an amino group and a carboxyl group. Suitable amino
acids include, without limitation, both the D- and L-isomers
of the naturally-occurring amino acids, as well as non-
naturally occurring amino acids prepared by organic syn-
thesis or other metabolic routes. The term amino acid, as
used herein, includes, without limitation, c.-amino acids,
natural amino acids, non-natural amino acids, and amino
acid analogs.

The term “c-amino acid” refers to a molecule containing
both an amino group and a carboxyl group bound to a carbon
which is designated the a-carbon.
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The term “f-amino acid” refers to a molecule containing
both an amino group and a carboxyl group in a 3 configu-
ration.

The term “naturally occurring amino acid” refers to any
one of the twenty amino acids commonly found in peptides
synthesized in nature, and known by the one letter abbre-
viations A, R, N,C,D,Q,E,G,H,, L, K, M, F,P, S, T, W,
Y and V.

The following table shows a summary of the properties of
natural amino acids:

3- 1- Side-chain
Letter Letter Side-chain charge Hydropathy
Amino Acid Code Code Polarity (pH 7.4) Index
Alanine Ala A nonpolar  neutral 1.8
Arginine Arg R polar positive -4.5
Asparagine Asn N polar neutral -3.5
Aspartic acid  Asp D polar negative -3.5
Cysteine Cys C polar neutral 2.5
Glutamic acid Glu E polar negative -3.5
Glutamine Gln Q polar neutral -3.5
Glycine Gly G nonpolar  neutral -0.4
Histidine His H polar positive(10%) -3.2
neutral(90%)
Isoleucine Ile I nonpolar  neutral 4.5
Leucine Leu L nonpolar  neutral 3.8
Lysine Lys K polar positive -39
Methionine Met M nonpolar  neutral 1.9
Phenylalanine Phe F nonpolar  neutral 2.8
Proline Pro P nonpolar  neutral -1.6
Serine Ser S polar neutral -0.8
Threonine Thr T polar neutral -0.7
Tryptophan Tp W nonpolar  neutral -0.9
Tyrosine Tyr Y polar neutral -1.3
Valine Val VvV nonpolar  neutral 4.2

“Hydrophobic amino acids” include small hydrophobic
amino acids and large hydrophobic amino acids. “Small
hydrophobic amino acid” are glycine, alanine, proline, and
analogs thereof. “Large hydrophobic amino acids” are
valine, leucine, isoleucine, phenylalanine, methionine, tryp-
tophan, and analogs thereof. “Polar amino acids” are serine,
threonine, asparagine, glutamine, cysteine, tyrosine, and
analogs thereof. “Charged amino acids” are lysine, arginine,
histidine, aspartate, glutamate, and analogs thereof.

The term “amino acid analog” refers to a molecule which
is structurally similar to an amino acid and which can be
substituted for an amino acid in the formation of a peptido-
mimetic macrocycle. Amino acid analogs include, without
limitation, f-amino acids and amino acids where the amino
or carboxy group is substituted by a similarly reactive group
(e.g., substitution of the primary amine with a secondary or
tertiary amine, or substitution of the carboxy group with an
ester).

The term “non-natural amino acid” refers to an amino
acid which is not one of the twenty amino acids commonly
found in peptides synthesized in nature, and known by the
one letter abbreviations A, R, N, C, D, Q, E, G, H, I, L., K,
M, F, P, S, T, W,Y and V. Non-natural amino acids or amino
acid analogs include, without limitation, structures accord-
ing to the following:

20

25

30

35

40

45

50

55

60

65

Indany! glycine
dgh

homophenylalanine
(bF)

F3Cl = 3cf
F
N L
H
(6]
F2F = 2f

14

1-Naphtalanine

(1Nal)

2-Naphtalanine
(2Nal)

F4F

F345F3



US 10,967,042 B2
15 16

-continued -continued
F, Br

5
.
10 H
dl5clW dI6fW & dI6brW
F34C12
/
P—OH
OH
“x ..
H
0
pmp

== \
a
N L.
1 . e
N .
o i
e}
3,3-diphenyl-alanine 3-pyridyl-alanine
(Dip) (3Pal)
Cl
N
40 / \
/
45 .~ -
N .
H
¢}

4-pyridyl-alanine

50 (4Pal)

/

P—OEt

okt »
60
N -
H
¢}
65 homotyrosine
pmpEt hY)



US 10,967,042 B2
17 18

-continued -continued
NH,

5
10
15
Bip homocyclohexyl alanine
(hCha)
20
N -
25 H
e}
s N cyclohexyl alanine cyclohexyl glycine
& (Cha) (Chg)
N g N -
e} e}
35 ™ N g
¢}
Adamanty! glycine cyclobutyl alanine
(Adm) (Cba)
Acbe Aib 40
45
.~ - 50
N . /
H 0
O cyclopenty! glycine NmF
Norleucine Homoleucine (Cpe)
Nle hL
(Nle) (hL) s
OH
60 @]
~ N . hY N . .
H / AN
0 0 —N,
tert-Butyl glycine Abu 65 NmL *

(Tle) NmT



F2X
X =Cl, Br, CF3, CN,
Me, NO2

F4X
X =Cl, Br, CF3, CN,
Me, NO2, 1

3/

19

-continued

HO,

F4cooh

F3X
X =Cl, Br, CF3, CN,
Me, NO2

St//

US 10,967,042 B2

10

15

20

25

30

35

40

45

50

55

60

65

N

~ .

N .
H
0
FAbOH2

20

-continued

5

~”N ‘»'

(@]
$/r8

hhL



US 10,967,042 B2

21

-continued

NH,

F4g

Amino acid analogs include f-amino acid analogs.
Examples of p-amino acid analogs include, but are not
limited to, the following: cyclic f-amino acid analogs;
[-alanine; (R)-p-phenylalanine; (R)-1,2,3,4-tetrahydro-iso-
quinoline-3-acetic acid; (R)-3-amino-4-(1-naphthyl)-butyric
acid; (R)-3-amino-4-(2,4-dichlorophenyl)butyric acid; (R)-
3-amino-4-(2-chlorophenyl)-butyric acid; (R)-3-amino-4-
(2-cyanophenyl)-butyric acid; (R)-3-amino-4-(2-fluorophe-
nyl)-butyric acid; (R)-3-amino-4-(2-furyl)-butyric acid; (R)-
3-amino-4-(2-methylphenyl)-butyric acid; (R)-3-amino-4-
(2-naphthyl)-butyric  acid;  (R)-3-amino-4-(2-thienyl)-
butyric acid; (R)-3-amino-4-(2-trifluoromethylphenyl)-
butyric acid; (R)-3-amino-4-(3,4-dichlorophenyl)butyric
acid; (R)-3-amino-4-(3,4-difluorophenyl)butyric acid; (R)-
3-amino-4-(3-benzothienyl)-butyric acid; (R)-3-amino-4-(3-
chlorophenyl)-butyric acid; (R)-3-amino-4-(3-cyanophe-
nyl)-butyric acid; (R)-3-amino-4-(3-fluorophenyl)-butyric
acid; (R)-3-amino-4-(3-methylphenyl)-butyric acid; (R)-3-
amino-4-(3-pyridyl)-butyric acid; (R)-3-amino-4-(3-thie-
nyl)-butyric acid; (R)-3-amino-4-(3-trifluoromethylphenyl)-
butyric acid; (R)-3-amino-4-(4-bromophenyl)-butyric acid;
(R)-3-amino-4-(4-chlorophenyl)-butyric acid; (R)-3-amino-
4-(4-cyanophenyl)-butyric acid; (R)-3-amino-4-(4-fluoro-
phenyl)-butyric acid; (R)-3-amino-4-(4-iodophenyl)-butyric
acid; (R)-3-amino-4-(4-methylphenyl)-butyric acid; (R)-3-
amino-4-(4-nitrophenyl)-butyric acid; (R)-3-amino-4-(4-
pyridyl)-butyric acid; (R)-3-amino-4-(4-trifluoromethylphe-
nyl)-butyric acid; (R)-3-amino-4-pentafluoro-phenylbutyric
acid;  (R)-3-amino-5-hexenoic  acid;  (R)-3-amino-5-
hexynoic acid; (R)-3-amino-5-phenylpentanoic acid; (R)-3-
amino-6-phenyl-5-hexenoic acid; (S)-1,2,3,4-tetrahydro-
isoquinoline-3-acetic acid; (S)-3-amino-4-(1-naphthyl)-
butyric acid; (S)-3-amino-4-(2,4-dichlorophenyl)butyric
acid; (S)-3-amino-4-(2-chlorophenyl)-butyric acid; (S)-3-
amino-4-(2-cyanophenyl)-butyric acid; (S)-3-amino-4-(2-
fluorophenyl)-butyric acid; (S)-3-amino-4-(2-furyl)-butyric
acid; (S)-3-amino-4-(2-methylphenyl)-butyric acid; (S)-3-
amino-4-(2-naphthyl)-butyric acid; (S)-3-amino-4-(2-thie-
nyl)-butyric acid; (S)-3-amino-4-(2-trifluoromethylphenyl)-
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butyric acid; (S)-3-amino-4-(3,4-dichlorophenyl)butyric
acid; (S)-3-amino-4-(3,4-difluorophenyl)butyric acid; (S)-3-
amino-4-(3-benzothienyl)-butyric acid; (S)-3-amino-4-(3-
chlorophenyl)-butyric acid; (S)-3-amino-4-(3-cyanophe-
nyl)-butyric acid; (S)-3-amino-4-(3-fluorophenyl)-butyric
acid; (S)-3-amino-4-(3-methylphenyl)-butyric acid; (S)-3-
amino-4-(3-pyridyl)-butyric acid; (S)-3-amino-4-(3-thie-
nyl)-butyric acid; (S)-3-amino-4-(3-trifluoromethylphenyl)-
butyric acid; (S)-3-amino-4-(4-bromophenyl)-butyric acid;
(S)-3-amino-4-(4-chlorophenyl)-butyric acid; (S)-3-amino-
4-(4-cyanophenyl)-butyric acid; (S)-3-amino-4-(4-fluoro-
phenyl)-butyric acid; (S)-3-amino-4-(4-iodophenyl)-butyric
acid; (S)-3-amino-4-(4-methylphenyl)-butyric acid; (S)-3-
amino-4-(4-nitrophenyl)-butyric acid; (S)-3-amino-4-(4-
pyridyl)-butyric acid; (S)-3-amino-4-(4-trifluoromethylphe-
nyl)-butyric acid; (S)-3-amino-4-pentafluoro-phenylbutyric
acid; (S)-3-amino-5-hexenoic acid; (S)-3-amino-5-hexynoic
acid; (S)-3-amino-5-phenylpentanoic acid; (S)-3-amino-6-
phenyl-5-hexenoic acid; 1,2,5,6-tetrahydropyridine-3-car-
boxylic acid; 1,2,5,6-tetrahydropyridine-4-carboxylic acid;
3-amino-3-(2-chlorophenyl)-propionic acid; 3-amino-3-(2-
thienyl)-propionic acid; 3-amino-3-(3-bromophenyl)-propi-
onic acid; 3-amino-3-(4-chlorophenyl)-propionic acid;
3-amino-3-(4-methoxyphenyl)-propionic acid; 3-amino-4.4,
4-trifluoro-butyric acid; 3-aminoadipic acid; D-p-phenylala-
nine; f-leucine; L-p-homoalanine; L-pf-homoaspartic acid
y-benzyl ester; L-p-homoglutamic acid 4-benzyl ester; L-f3-
homoisoleucine; L-f-homoleucine; L-p-homomethionine;
L-p-homophenylalanine; [-f-homoproline; L-p-homotryp-
tophan; L-p-homovaline; L-Nw-benzyloxycarbonyl-f-ho-
molysine; Nw-L-B-homoarginine; O-benzyl-L-f-homohy-
droxyproline; O-benzyl-L-B-homoserine; O-benzyl-L-f-
homothreonine; O-benzyl-L-f-homotyrosine; y-trityl-L-f3-
homoasparagine; (R)-f-phenylalanine; L-p-homoaspartic
acid y-t-butyl ester; L-p-homoglutamic acid 4-t-butyl ester;
L-Nw-p-homolysine; No-trityl-L-p-homoglutamine; Nw-2,
2.4,6,7-pentamethyl-dihydrobenzofuran-5-sulfonyl-L-f-ho-
moarginine;  O-t-butyl-L-f-homohydroxy-proline;  O-t-
butyl-L-p-homoserine; O-t-butyl-L-f-homothreonine; O-t-
butyl-L-p-homotyrosine; 2-aminocyclopentane carboxylic
acid; and 2-aminocyclohexane carboxylic acid.

Amino acid analogs include analogs of alanine, valine,
glycine or leucine. Examples of amino acid analogs of
alanine, valine, glycine, and leucine include, but are not
limited to, the following: a-methoxyglycine; a-allyl-L-ala-
nine; a-aminoisobutyric acid; a-methyl-leucine; f-(1-naph-
thyl)-D-alanine; f-(1-naphthyl)-L-alanine; -(2-naphthyl)-
D-alanine;  p-(2-naphthyl)-L-alanine;  [p-(2-pyridyl)-D-
alanine; p-(2-pyridyl)-L-alanine; f-(2-thienyl)-D-alanine;
[-(2-thienyl)-L-alanine; [-(3-benzothienyl)-D-alanine;
B-(3-benzothienyl)-L-alanine; p-(3-pyridyl)-D-alanine;
p-(3-pyridyl)-L-alanine; p-(4-pyridyl)-D-alanine; [-(4-
pyridyl)-L-alanine; f-chloro-L-alanine; p-cyano-L.-alanin;
p-cyclohexyl-D-alanine; p-cyclohexyl-L-alanine; p-cyclo-
penten-1-yl-alanine; -cyclopentyl-alanine; f-cyclopropyl-
L-Ala-OH.dicyclohexylammonium salt; f-t-butyl-D-ala-
nine; f-t-butyl-L-alanine; y-aminobutyric acid; L-a.p-
diaminopropionic acid; 2,4-dinitro-phenylglycine; 2,5-
dihydro-D-phenylglycine;  2-amino-4,4,4-trifluorobutyric
acid; 2-fluoro-phenylglycine; 3-amino-4,4,4-trifluoro-bu-
tyric acid; 3-fluoro-valine; 4.4,4-trifluoro-valine; 4,5-de-
hydro-L-leu-OH.dicyclohexylammonium salt; 4-fluoro-D-
phenylglycine; 4-fluoro-L-phenylglycine; 4-hydroxy-D-
phenylglycine; 5,5,5-trifluoro-leucine; 6-aminohexanoic
acid; cyclopentyl-D-Gly-OH.dicyclohexylammonium salt;
cyclopentyl-Gly-OH.dicyclohexylammonium salt; D-c,p-
diaminopropionic acid; D-a-aminobutyric acid; D-o-t-
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butylglycine; D-(2-thienyl)glycine; D-f-thienyl)glycine;
D-2-aminocaproic acid; D-2-indanylglycine; D-allylglycin-
e.dicyclohexylammonium  salt;  D-cyclohexylglycine;
D-norvaline; D-phenylglycine; -aminobutyric acid; -ami-
noisobutyric acid; (2-bromophenyl)glycine; (2-methoxy-
phenyl)glycine; (2-methylphenyl)glycine; (2-thiazoyl)gly-
cine;  (2-thienyl)glycine;  2-amino-3-(dimethylamino)-
propionic acid; L-a,p-diaminopropionic acid; L-a-
aminobutyric acid; L-a-t-butylglycine; L-p-thienyl)glycine;
L-2-amino-3-(dimethylamino)-propionic  acid; L-2-ami-
nocaproic acid dicyclohexyl-ammonium salt; [-2-inda-
nylglycine; L-allylglycine.dicyclohexyl ammonium salt;
L-cyclohexylglycine; L-phenylglycine; L-propargylglycine;
L-norvaline; N-a-aminomethyl-I.-alanine; D-o,y-di-
aminobutyric acid; L-a,y-diaminobutyric acid; p-cyclopro-
pyl-L-alanine;  (N-p-(2,4-dinitrophenyl))-L-a.,f-diamino-
propionic acid; (N-p-1-(4,4-dimethyl-2,6-dioxocyclohex-1-
ylidene)ethyl)-D-a.,f-diaminopropionic acid; (N-p-1-(4,4-
dimethyl-2,6-dioxocyclohex-1-ylidene)ethyl)-L-a.,f3-

diaminopropionic acid; (N-p-4-methyltrityl)-L-a.,3-
diaminopropionic  acid;  (N-f-allyloxycarbonyl)-L-c,p3-
diaminopropionic acid; (N-y-1-(4,4-dimethyl-2,6-

dioxocyclohex-1-ylidene)ethyl)-D-a,y-diaminobutyric acid;
(N-y-1-(4,4-dimethyl-2,6-dioxocyclohex-1-ylidene)ethyl)-
L-a,y-diaminobutyric acid; (N-y-4-methyltrityl)-D-a.,y-di-
aminobutyric acid; (N-y-4-methyltrityl)-L-a,y-diaminobu-
tyric acid; (N-y-allyloxycarbonyl)-L-a,y-diaminobutyric
acid; D-o,y-diaminobutyric acid; 4,5-dehydro-L-leucine;
cyclopentyl-D-Gly-OH; cyclopentyl-Gly-OH; D-allylgly-
cine; D-homocyclohexylalanine; [-1-pyrenylalanine; [.-2-
aminocaproic acid; L-allylglycine; L-homocyclohexylala-
nine; and N-(2-hydroxy-4-methoxy-Bzl)-Gly-OH.

Amino acid analogs include analogs of arginine or lysine.
Examples of amino acid analogs of arginine and lysine
include, but are not limited to, the following: citrulline;
L-2-amino-3-guanidinopropionic acid; [.-2-amino-3-ureido-
propionic acid; L-citrulline; Lys(Me),-OH; Lys(N;) —OH;
Nd-benzyloxycarbonyl-L-ornithine; Nwm-nitro-D-arginine;
Nw-nitro-L-arginine; c.-methyl-ornithine; 2,6-diaminohep-
tanedioic acid; L-ornithine; (N3-1-(4,4-dimethyl-2,6-dioxo-
cyclohex-1-ylidene)ethyl)-D-omithine; (No-1-(4,4-dim-
ethyl-2,6-dioxo-cyclohex-1-ylidene)ethyl)-L-ornithine;
(NO-4-methyltrityl)-D-ornithine; (N§-4-methyltrityl)-L-or-
nithine; D-omithine; L-omithine; Arg(Me)(Pbf)-OH; Arg
(Me),-OH (asymmetrical); Arg(Me),-OH (symmetrical);
Lys(ivDde)-OH; Lys(Me),-OH.HCl; Lys(Me3)-OH chlo-
ride; Nw-nitro-D-arginine; and Nw-nitro-L-arginine.

Amino acid analogs include analogs of aspartic or gluta-
mic acids. Examples of amino acid analogs of aspartic and
glutamic acids include, but are not limited to, the following:
a-methyl-D-aspartic  acid;  a-methyl-glutamic  acid;
a-methyl-L-aspartic acid; y-methylene-glutamic acid; (N-y-
ethyl)-L-glutamine;  [N-a-(4-aminobenzoyl)]-L-glutamic
acid; 2,6-diaminopimelic acid; L.-a.-aminosuberic acid; D-2-
aminoadipic acid; D-a-aminosuberic acid; c-aminopimelic
acid; iminodiacetic acid; L-2-aminoadipic acid; threo-f3-
methyl-aspartic acid; y-carboxy-D-glutamic acid vy,y-di-t-
butyl ester; y-carboxy-L-glutamic acid y,y-di-t-butyl ester;
Glu(OAll)-OH; L-Asu(OtBu)-OH; and pyroglutamic acid.

Amino acid analogs include analogs of cysteine and
methionine. Examples of amino acid analogs of cysteine and
methionine include, but are not limited to, Cys(farnesyl)-
OH, Cys(farnesyl)-OMe, a-methyl-methionine, Cys(2-hy-
droxyethyl)-OH, Cys(3-aminopropyl)-OH, 2-amino-4-(eth-
ylthio)butyric acid, buthionine, buthioninesulfoximine,
ethionine, methionine methylsulfonium chloride, selenom-
ethionine, cysteic acid, [2-(4-pyridyl)ethyl]-DL-penicil-
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lamine, [2-(4-pyridyl)ethyl]-L-cysteine, 4-methoxybenzyl-
D-penicillamine, 4-methoxybenzyl-L-penicillamine,
4-methylbenzyl-D-penicillamine, 4-methylbenzyl-L-pen-
icillamine, benzyl-D-cysteine, benzyl-L-cysteine, benzyl-
DL-homocysteine, carbamoyl-L-cysteine, carboxyethyl-L.-
cysteine, carboxymethyl-L-cysteine, diphenylmethyl-I.-
cysteine, ethyl-L-cysteine, methyl-L-cysteine, t-butyl-D-
cysteine, trityl-L-homocysteine, trityl-D-penicillamine,
cystathionine, homocystine, [-homocystine, (2-amino-
ethyl)-L-cysteine, seleno-L-cystine, cystathionine, Cys
(StBu)-OH, and acetamidomethyl-D-penicillamine.

Amino acid analogs include analogs of phenylalanine and
tyrosine. Examples of amino acid analogs of phenylalanine
and tyrosine include [-methyl-phenylalanine, p-hydroxy-
phenylalanine, a-methyl-3-methoxy-DL-phenylalanine,
a-methyl-D-phenylalanine, a.-methyl-L-phenylalanine, 1,2,
3 4-tetrahydroisoquinoline-3-carboxylic acid, 2,4-dichloro-
phenylalanine, 2-(trifluoromethyl)-D-phenylalanine, 2-(trif-
luoromethyl)-L-phenylalanine, 2-bromo-D-phenylalanine,
2-bromo-L-phenylalanine, 2-chloro-D-phenylalanine,
2-chloro-L-phenylalanine, 2-cyano-D-phenylalanine,
2-cyano-L-phenylalanine, 2-fluoro-D-phenylalanine,
2-fluoro-L-phenylalanine, 2-methyl-D-phenylalanine,
2-methyl-L-phenylalanine, 2-nitro-D-phenylalanine, 2-ni-
tro-L-phenylalanine, 2;4;5-trihydroxy-phenylalanine, 3,4,5-
trifluoro-D-phenylalanine, 3.,4,5-trifluoro-L-phenylalanine,
3,4-dichloro-D-phenylalanine,  3,4-dichloro-L-phenylala-
nine, 3,4-difluoro-D-phenylalanine, 3,4-difluoro-L-phenyl-
alanine, 3,4-dihydroxy-L-phenylalanine, 3,4-dimethoxy-L.-
phenylalanine, 3,5,3'-triiodo-L-thyronine, 3,5-diiodo-D-
tyrosine, 3,5-diiodo-L-tyrosine, 3,5-diiodo-L-thyronine,
3-(trifluoromethyl)-D-phenylalanine, 3-(trifluoromethyl)-L-
phenylalanine, 3-amino-L-tyrosine, 3-bromo-D-phenylala-
nine, 3-bromo-L-phenylalanine, 3-chloro-D-phenylalanine,
3-chloro-L-phenylalanine, 3-chloro-L-tyrosine, 3-cyano-D-
phenylalanine, 3-cyano-L-phenylalanine, 3-fluoro-D-phe-
nylalanine, 3-fluoro-L-phenylalanine, 3-fluoro-tyrosine,
3-iodo-D-phenylalanine, 3-iodo-L-phenylalanine, 3-iodo-L.-
tyrosine, 3-methoxy-L-tyrosine, 3-methyl-D-phenylalanine,
3-methyl-L-phenylalanine, 3-nitro-D-phenylalanine, 3-ni-
tro-L-phenylalanine,  3-nitro-L-tyrosine,  4-(trifluorom-
ethyl)-D-phenylalanine,  4-(trifluoromethyl)-L-phenylala-
nine, 4-amino-D-phenylalanine, 4-amino-I-phenylalanine,
4-benzoyl-D-phenylalanine,  4-benzoyl-L-phenylalanine,
4-bis(2-chloroethyl)amino-L-phenylalanine,  4-bromo-D-
phenylalanine, 4-bromo-L-phenylalanine, 4-chloro-D-phe-
nylalanine, 4-chloro-L-phenylalanine, 4-cyano-D-phenyl-

alanine, 4-cyano-L-phenylalanine, 4-fluoro-D-
phenylalanine, 4-fluoro-L-phenylalanine, 4-iodo-D-
phenylalanine, 4-iodo-L-phenylalanine,

homophenylalanine, thyroxine, 3,3-diphenylalanine, thyro-
nine, ethyl-tyrosine, and methyl-tyrosine.

Amino acid analogs include analogs of proline. Examples
of'amino acid analogs of proline include, but are not limited
to, 3,4-dehydro-proline, 4-fluoro-proline, cis-4-hydroxy-
proline, thiazolidine-2-carboxylic acid, and trans-4-fluoro-
proline.

Amino acid analogs include analogs of serine and threo-
nine. Examples of amino acid analogs of serine and threo-
nine include, but are not limited to, 3-amino-2-hydroxy-5-
methylhexanoic acid, 2-amino-3-hydroxy-4-
methylpentanoic acid, 2-amino-3-ethoxybutanoic acid,
2-amino-3-methoxybutanoic acid, 4-amino-3-hydroxy-6-
methylheptanoic acid, 2-amino-3-benzyloxypropionic acid,
2-amino-3-benzyloxypropionic acid, 2-amino-3-ethoxypro-
pionic acid, 4-amino-3-hydroxybutanoic acid, and a-meth-
ylserine.
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Amino acid analogs include analogs of tryptophan.
Examples of amino acid analogs of tryptophan include, but
are not limited to, the following: a-methyl-tryptophan;
p-(3-benzothienyl)-D-alanine;  f-(3-benzothienyl)-L-ala-
nine; 1-methyl-tryptophan; 4-methyl-tryptophan; 5-benzy-
loxy-tryptophan; 5-bromo-tryptophan; 5-chloro-tryptophan;
S5-fluoro-tryptophan; 5-hydroxy-tryptophan; 5-hydroxy-L-
tryptophan; 5-methoxy-tryptophan; S-methoxy-L-trypto-
phan; 5-methyl-tryptophan; 6-bromo-tryptophan; 6-chloro-
D-tryptophan; 6-chloro-tryptophan; 6-fluoro-tryptophan;
6-methyl-tryptophan; 7-benzyloxy-tryptophan; 7-bromo-
tryptophan;  7-methyl-tryptophan; D-1,2,3 4-tetrahydro-
norharman-3-carboxylic acid; 6-methoxy-1,2,3,4-tetrahy-
dronorharman-1-carboxylic acid; 7-azatryptophan; [.-1,2.3,
4-tetrahydro-norharman-3-carboxylic acid; S5-methoxy-2-
methyl-tryptophan; and 6-chloro-L-tryptophan.

In some embodiments, amino acid analogs are racemic. In
some embodiments, the D isomer of the amino acid analog
is used. In some embodiments, the L isomer of the amino
acid analog is used. In other embodiments, the amino acid
analog comprises chiral centers that are in the R or S
configuration. In still other embodiments, the amino
group(s) of a f-amino acid analog is substituted with a
protecting group, e.g., tert-butyloxycarbonyl (BOC group),
9-fluorenylmethyloxycarbonyl (FMOC), tosyl, and the like.
In yet other embodiments, the carboxylic acid functional
group of a §-amino acid analog is protected, e.g., as its ester
derivative. In some embodiments the salt of the amino acid
analog is used.

A “non-essential” amino acid residue is a residue that can
be altered from the wild-type sequence of a polypeptide
without abolishing or substantially altering its essential
biological or biochemical activity (e.g., receptor binding or
activation). An “essential” amino acid residue is a residue
that, when altered from the wild-type sequence of the
polypeptide, results in abolishing or substantially abolishing
the polypeptide’s essential biological or biochemical activ-
ity.

A “conservative amino acid substitution” is one in which
the amino acid residue is replaced with an amino acid
residue having a similar side chain. Families of amino acid
residues having similar side chains have been defined in the
art. These families include amino acids with basic side
chains (e.g., K, R, H), acidic side chains (e.g., D, E),
uncharged polar side chains (e.g., G, N, Q, S, T, Y, C),
nonpolar side chains (e.g., A, V, L, I, P, F, M, W), beta-
branched side chains (e.g., T, V, I) and aromatic side chains
(e.g., Y, E, W, H). Thus, a predicted nonessential amino acid
residue in a polypeptide, for example, is replaced with
another amino acid residue from the same side chain family.
Other examples of acceptable substitutions are substitutions
based on isosteric considerations (e.g. norleucine for
methionine) or other properties (e.g. 2-thienylalanine for
phenylalanine, or 6-Cl-tryptophan for tryptophan).

The term “capping group” refers to the chemical moiety
occurring at either the carboxy or amino terminus of the
polypeptide chain of the subject peptidomimetic macro-
cycle. The capping group of a carboxy terminus includes an
unmodified carboxylic acid (ie —COOH) or a carboxylic
acid with a substituent. For example, the carboxy terminus
can be substituted with an amino group to yield a carbox-
amide at the C-terminus. Various substituents include but are
not limited to primary and secondary amines, including
pegylated secondary amines. Representative secondary
amine capping groups for the C-terminus include:
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NN N /\/k
H H
amylamide isoamylamide
(—NHAm) (— NHiAm)

\N/\)<

H H

hexylamide 3,3-dimethylbutylamide
(—NHHex) (— NHnBu;, 3Me)

H /\/O
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(—NHChx)
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. /\/O H/\©
N
H

2-cyclopentylethylamide

2-cyclohexylethylamide
(— NHnEt2Ch)

benzylamide

(— NHnEt2Cp) (— NHBn)
H
. N A ~
. *N
\/\O N /\/\@
phenetylamide 3-phenyl-1-propylamide
(—NHPe) (— NHnPr3Ph)
N o
NN
n-diPeg2-amide

(— NHmdPeg?2)

H
NN SN OIS SO

n-diPeg4-amide
(— NHmdPeg4)

The capping group of an amino terminus includes an
unmodified amine (ie —NH,) or an amine with a substitu-
ent. For example, the amino terminus can be substituted with
an acyl group to yield a carboxamide at the N-terminus.
Various substituents include but are not limited to substi-
tuted acyl groups, including C,-C,4 carbonyls, C,-C;, car-
bonyls, and pegylated carbamates. Representative capping
groups for the N-terminus include, but are not limited to,
4-FBzl (4-fluoro-benzyl) and the following:
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The term “member” as used herein in conjunction with
macrocycles or macrocycle-forming linkers refers to the
atoms that form or can form the macrocycle, and excludes
substituent or side chain atoms. By analogy, cyclodecane,
1,2-difluoro-decane and 1,3-dimethyl cyclodecane are all
considered ten-membered macrocycles as the hydrogen or
fluoro substituents or methyl side chains do not participate
in forming the macrocycle.

The symbol “/#> when used as part of a molecular
structure refers to a single bond or a trans or cis double bond.

The term “amino acid side chain” refers to a moiety
attached to the a-carbon (or another backbone atom) in an
amino acid. For example, the amino acid side chain for
alanine is methyl, the amino acid side chain for phenylala-
nine is phenylmethyl, the amino acid side chain for cysteine
is thiomethyl, the amino acid side chain for aspartate is
carboxymethyl, the amino acid side chain for tyrosine is
4-hydroxyphenylmethyl, etc. Other non-naturally occurring
amino acid side chains are also included, for example, those
that occur in nature (e.g., an amino acid metabolite) or those
that are made synthetically (e.g., an a,o di-substituted
amino acid).

The term “a,o di-substituted amino™ acid refers to a
molecule or moiety containing both an amino group and a
carboxyl group bound to a carbon (the a-carbon) that is
attached to two natural or non-natural amino acid side
chains.

The term “polypeptide” encompasses two or more natu-
rally or non-naturally-occurring amino acids joined by a
covalent bond (e.g., an amide bond). Polypeptides as
described herein include full length proteins (e.g., fully

35

40

50

55

60

65

processed proteins) as well as shorter amino acid sequences
(e.g., fragments of naturally-occurring proteins or synthetic
polypeptide fragments).

The term “first C-terminal amino acid” refers to the amino
acid which is closest to the C-terminus. The term “second
C-terminal amino acid” refers to the amino acid attached at
the N-terminus of the first C-terminal amino acid.

The term “macrocyclization reagent” or “macrocycle-
forming reagent” as used herein refers to any reagent which
can be used to prepare a peptidomimetic macrocycle by
mediating the reaction between two reactive groups. Reac-
tive groups can be, for example, an azide and alkyne, in
which case macrocyclization reagents include, without limi-
tation, Cu reagents such as reagents which provide a reactive
Cu(]) species, such as CuBr, Cul or CuOTH, as well as Cu(Il)
salts such as Cu(CO,CH;),, CuSO,, and CuCl, that can be
converted in situ to an active Cu(I) reagent by the addition
of a reducing agent such as ascorbic acid or sodium ascor-
bate. Macrocyclization reagents can additionally include, for
example, Ru reagents known in the art such as Cp*RuCl
(PPh,),, [Cp*RuCl], or other Ru reagents which can provide
a reactive Ru(Il) species. In other cases, the reactive groups
are terminal olefins. In such embodiments, the macrocycl-
ization reagents or macrocycle-forming reagents are metath-
esis catalysts including, but not limited to, stabilized, late
transition metal carbene complex catalysts such as Group
VIII transition metal carbene catalysts. For example, such
catalysts are Ru and Os metal centers having a +2 oxidation
state, an electron count of 16 and pentacoordinated. In other
examples, catalysts have W or Mo centers. Various catalysts
are disclosed in Grubbs et al., “Ring Closing Metathesis and
Related Processes in Organic Synthesis” Acc. Chem. Res.



US 10,967,042 B2

29

1995, 28, 446-452, U.S. Pat. Nos. 5,811,515; 7,932,397,
U.S. Application No. 2011/0065915; U.S. Application No.
2011/0245477; Yu et al., “Synthesis of Macrocyclic Natural
Products by Catalyst-Controlled Stereoselective Ring-Clos-
ing Metathesis,” Nature 2011, 479, 88; and Peryshkov et al.,
“Z-Selective Olefin Metathesis Reactions Promoted by
Tungsten Oxo Alkylidene Complexes,” J. Am. Chem. Soc.
2011, 133, 20754. In yet other cases, the reactive groups are
thiol groups. In such embodiments, the macrocyclization
reagent is, for example, a linker functionalized with two
thiol-reactive groups such as halogen groups.

The term “halo” or “halogen” refers to fluorine, chlorine,
bromine or iodine or a radical thereof.

The term “alkyl” refers to a hydrocarbon chain that is a
straight chain or branched chain, containing the indicated
number of carbon atoms. For example, C,-C,, indicates that
the group has from 1 to 10 (inclusive) carbon atoms in it. In
the absence of any numerical designation, “alkyl” is a chain
(straight or branched) having 1 to 20 (inclusive) carbon
atoms in it.

The term “alkylene” refers to a divalent alkyl (i.e.,
—R—).

The term “alkenyl” refers to a hydrocarbon chain that is
a straight chain or branched chain having one or more
carbon-carbon double bonds. The alkenyl moiety contains
the indicated number of carbon atoms. For example, C,-C,,
indicates that the group has from 2 to 10 (inclusive) carbon
atoms in it. The term “lower alkenyl” refers to a C,-Cq
alkenyl chain. In the absence of any numerical designation,
“alkenyl” is a chain (straight or branched) having 2 to 20
(inclusive) carbon atoms in it.

The term “alkynyl” refers to a hydrocarbon chain that is
a straight chain or branched chain having one or more
carbon-carbon triple bonds. The alkynyl moiety contains the
indicated number of carbon atoms. For example, C,-C,,
indicates that the group has from 2 to 10 (inclusive) carbon
atoms in it. The term “lower alkynyl” refers to a C,-Cq
alkynyl chain. In the absence of any numerical designation,
“alkynyl” is a chain (straight or branched) having 2 to 20
(inclusive) carbon atoms in it.

The term “aryl” refers to a 6-carbon monocyclic or
10-carbon bicyclic aromatic ring system wherein 0, 1, 2, 3,
or 4 atoms of each ring are substituted by a substituent.
Examples of aryl groups include phenyl, naphthyl and the
like. The term “arylalkoxy” refers to an alkoxy substituted
with aryl.

“Arylalkyl” refers to an aryl group, as defined above,
wherein one of the aryl group’s hydrogen atoms has been
replaced with a C,-C; alkyl group, as defined above. Rep-
resentative examples of an arylalkyl group include, but are
not limited to, 2-methylphenyl, 3-methylphenyl, 4-meth-
ylphenyl, 2-ethylphenyl, 3-ethylphenyl, 4-ethylphenyl,
2-propylphenyl, 3-propylphenyl, 4-propylphenyl,
2-butylphenyl, 3-butylphenyl, 4-butylphenyl, 2-pentylphe-
nyl, 3-pentylphenyl, 4-pentylphenyl, 2-isopropylphenyl,
3-isopropylphenyl, 4-isopropylphenyl, 2-isobutylphenyl,
3-isobutylphenyl, 4-isobutylphenyl, 2-sec-butylphenyl,
3-sec-butylphenyl, 4-sec-butylphenyl, 2-t-butylphenyl, 3-t-
butylphenyl and 4-t-butylphenyl.

“Arylamido” refers to an aryl group, as defined above,
wherein one of the aryl group’s hydrogen atoms has been
replaced with one or more —C(O)NH, groups. Represen-
tative examples of an arylamido group include 2-C(O)NH2-
phenyl, 3-C(O)NH,-phenyl, 4-C(O)NH,-phenyl, 2-C(O)
NH,-pyridyl, 3-C(O)NH,-pyridyl, and 4-C(O)NH,-pyridyl,

“Alkylheterocycle” refers to a C,-Cs alkyl group, as
defined above, wherein one of the C,-C; alkyl group’s
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hydrogen atoms has been replaced with a heterocycle.
Representative examples of an alkylheterocycle group
include, but are not limited to, —CH,CH,-morpholine,
—CH,CH,-piperidine, —CH,CH,CH,-morpholine, and
—CH,CH,CH,-imidazole.

“Alkylamido” refers to a C,-C alkyl group, as defined
above, wherein one of the C,-C alkyl group’s hydrogen
atoms has been replaced with a —C(O)NH, group. Repre-
sentative examples of an alkylamido group include, but are
not limited to, —CH,—C(O)NH,, —CH,CH,—C(O)NH,,
—CH,CH,CH,C(O)NH,, —CH,CH,CH,CH,C(O)NH,,
—CH,CH,CH,CH,CH,C(O)NH,, —CH,CH(C(O)NH,)
CH,, —CH,CH(C(O)NH,)CH,CH,, —CH(C(O)NH,)
CH,CH,, —C(CH,),CH,C(O)NH,, —CH,—CH,—NH—
C(0)—CH,, —CH,—CH,—NH—C(O)—CH,—CHj,, and
—CH,—CH,—NH—C(0O)—CH—CH,.

“Alkanol” refers to a C,-C; alkyl group, as defined above,
wherein one of the C,-C; alkyl group’s hydrogen atoms has
been replaced with a hydroxyl group. Representative
examples of an alkanol group include, but are not limited to,
—CH,0H, —CH,CH,O0H, —CH,CH,CH,0H,
—CH,CH,CH,CH,OH, —CH,CH,CH,CH,CH,OH,
—CH,CH(OH)CH,, —CH,CH(OH)CH,CH,, —CH(OH)
CH, and —C(CH;),CH,OH.

“Alkylcarboxy” refers to a C,-Cs alkyl group, as defined
above, wherein one of the C,-Cy alkyl group’s hydrogen
atoms has been replaced with a —COOH group. Represen-
tative examples of an alkylcarboxy group include, but are
not limited to, —CH,COOH, —CH,CH,COOH,
—CH,CH,CH,COOH, —CH,CH,CH,CH,COOQCH,
—CH,CH(COOH)CH;, —CH,CH,CH,CH,CH,COOH,
—CH,CH(COOH)CH,CH;, —CH(COOH)CH,CH,; and
—C(CH,;),CH,COQH.

The term “cycloalkyl” as employed herein includes satu-
rated and partially unsaturated cyclic hydrocarbon groups
having 3 to 12 carbons, preferably 3 to 8 carbons, and more
preferably 3 to 6 carbons, wherein the cycloalkyl group
additionally is optionally substituted. Some cycloalkyl
groups include, without limitation, cyclopropyl, cyclobutyl,
cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl,
cycloheptyl, and cyclooctyl.

The term “heteroaryl” refers to an aromatic 5-8 membered
monocyclic, 8-12 membered bicyclic, or 11-14 membered
tricyclic ring system having 1-3 heteroatoms if monocyclic,
1-6 heteroatoms if bicyclic, or 1-9 heteroatoms if tricyclic,
said heteroatoms selected from O, N, or S (e.g., carbon
atoms and 1-3, 1-6, or 1-9 heteroatoms of O, N, or S if
monocyclic, bicyclic, or tricyclic, respectively), wherein 0,
1, 2, 3, or 4 atoms of each ring are substituted by a
substituent. Examples of heteroaryl groups include pyridyl,
furyl or furanyl, imidazolyl, benzimidazolyl, pyrimidinyl,
thiopheny! or thienyl, quinolinyl, indolyl, thiazolyl, and the
like.

The term “heteroarylalkyl” or the term “heteroaralkyl”
refers to an alkyl substituted with a heteroaryl. The term
“heteroarylalkoxy” refers to an alkoxy substituted with
heteroaryl.

The term “heteroarylalkyl” or the term “heteroaralkyl”
refers to an alkyl substituted with a heteroaryl. The term
“heteroarylalkoxy” refers to an alkoxy substituted with
heteroaryl.

The term “heterocyclyl” refers to a nonaromatic 5-8
membered monocyclic, 8-12 membered bicyclic, or 11-14
membered tricyclic ring system having 1-3 heteroatoms if
monocyclic, 1-6 heteroatoms if bicyclic, or 1-9 heteroatoms
if tricyclic, said heteroatoms selected from O, N, or S (e.g.,
carbon atoms and 1-3, 1-6, or 1-9 heteroatoms of O, N, or
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S if monocyclic, bicyclic, or tricyclic, respectively), wherein
0, 1, 2 or 3 atoms of each ring are substituted by a
substituent. Examples of heterocyclyl groups include piper-
azinyl, pyrrolidinyl, dioxanyl, morpholinyl, tetrahydrofura-
nyl, and the like.

The term “substituent” refers to a group replacing a
second atom or group such as a hydrogen atom on any
molecule, compound or moiety. Suitable substituents
include, without limitation, halo, hydroxy, mercapto, oxo,
nitro, haloalkyl, alkyl, alkaryl, aryl, aralkyl, alkoxy, thio-
alkoxy, aryloxy, amino, alkoxycarbonyl, amido, carboxy,
alkanesulfonyl, alkylcarbonyl, and cyano groups.

In some embodiments, the compounds disclosed herein
contain one or more asymmetric centers and thus occur as
racemates and racemic mixtures, single enantiomers, indi-
vidual diastereomers and diastereomeric mixtures. All such
isomeric forms of these compounds are included unless
expressly provided otherwise. In some embodiments, the
compounds disclosed herein are also represented in multiple
tautomeric forms, in such instances, the compounds include
all tautomeric forms of the compounds described herein
(e.g., if alkylation of a ring system results in alkylation at
multiple sites, the invention includes all such reaction prod-
ucts). All such isomeric forms of such compounds are
included unless expressly provided otherwise. All crystal
forms of the compounds described herein are included
unless expressly provided otherwise.

As used herein, the terms “increase” and “decrease”
mean, respectively, to cause a statistically significantly (i.e.,
p<0.1) increase or decrease of at least 5%.

As used herein, the recitation of a numerical range for a
variable is intended to convey that the variable is equal to
any of the values within that range. Thus, for a variable
which is inherently discrete, the variable is equal to any
integer value within the numerical range, including the
end-points of the range. Similarly, for a variable which is
inherently continuous, the variable is equal to any real value
within the numerical range, including the end-points of the
range. As an example, and without limitation, a variable
which is described as having values between 0 and 2 takes
the values 0, 1 or 2 if the variable is inherently discrete, and
takes the values 0.0, 0.1, 0.01, 0.001, or any other real values
=0 and =2 if the variable is inherently continuous.

As used herein, unless specifically indicated otherwise,
the word “or” is used in the inclusive sense of “and/or” and
not the exclusive sense of “either/or.”

The term “on average” represents the mean value derived
from performing at least three independent replicates for
each data point.

The term “biological activity” encompasses structural and
functional properties of a macrocycle. Biological activity is,
for example, structural stability, alpha-helicity, affinity for a
target, resistance to proteolytic degradation, cell penetrabil-
ity, intracellular stability, in vivo stability, or any combina-
tion thereof.

The term “binding affinity” refers to the strength of a
binding interaction, for example between a peptidomimetic
macrocycle and a target. Binding affinity can be expressed,
for example, as an equilibrium dissociation constant (“K,”),
which is expressed in units which are a measure of concen-
tration (e.g. M, mM, uM, nM etc). Numerically, binding
affinity and K, values vary inversely, such that a lower
binding affinity corresponds to a higher K, value, while a
higher binding affinity corresponds to a lower K,, value.
Where high binding affinity is desirable, “improved” bind-
ing affinity refers to higher binding affinity and therefore
lower K, values.
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The term “in vitro efficacy” refers to the extent to which
a test compound, such as a peptidomimetic macrocycle,
produces a beneficial result in an in vitro test system or
assay. In vitro efficacy can be measured, for example, as an
“ICsq” or “EC4,” value, which represents the concentration
of the test compound which produces 50% of the maximal
effect in the test system.

The term “ratio of in vitro efficacies” or “in vitro efficacy
ratio” refers to the ratio of ICs, or EC,, values from a first
assay (the numerator) versus a second assay (the denomi-
nator). Consequently, an improved in vitro efficacy ratio for
Assay 1 versus Assay 2 refers to a lower value for the ratio
expressed as IC5,(Assay 1)/IC,(Assay 2) or alternatively as
EC,,(Assay 1)/EC,(Assay 2). This concept can also be
characterized as “improved selectivity” in Assay 1 versus
Assay 2, which can be due either to a decrease in the ICy,
or EC,, value for Target 1 or an increase in the value for the
1C,, or EC,, value for Target 2.

The details of one or more particular embodiments of the
invention are set forth in the accompanying drawings and
the description below. Other features, objects, and advan-
tages of the invention will be apparent from the description
and drawings, and from the claims.

Peptidomimetic Macrocycles

In some embodiments, a peptidomimetic macrocycle has
the Formula (I):

Formula I
— o o —
Ry Rg
N —N
" [Alx—[B]y—[C]z [E]w
Rj Ry
- L -

wherein:

each A, C, D, and E is independently an amino acid
(including natural or non-natural amino acids, and amino
acid analogs) and the terminal D and E independently
optionally include a capping group;

B is an amino acid (including natural or non-natural
amino acids, and amino acid analogs),

Rz
N
N
H
0 ,

[NH-L,-CO—], [-NH-L,-SO,—], or [—NH-L,-];

R, and R, are independently —H, alkyl, alkenyl, alkynyl,
arylalkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, or het-
erocycloalkyl, unsubstituted or substituted with halo-;

R; is hydrogen, alkyl, alkenyl, alkynyl, arylalkyl, het-
eroalkyl, cycloalkyl, heterocycloalkyl, cycloalkylalkyl,
cycloaryl, or heterocycloaryl, optionally substituted with Ry;

L is a macrocycle-forming linker of the formula -L,-L,-;

L, and L, are independently alkylene, alkenylene, alky-
nylene, heteroalkylene, cycloalkylene, heterocycloalkylene,
cycloarylene, heterocycloarylene, or [—R,—K—R,—],.,
each being optionally substituted with Rg;
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each R, is alkylene, alkenylene, alkynylene, heteroal-
kylene, cycloalkylene, heterocycloalkylene, arylene, or het-
eroarylene;

each K is O, S, SO, SO,, CO, CO,, or CONR;;

each Ry is independently halogen, alkyl, —OR,, —N
(Rg)2s —SRg, —SORg, —SO,R,, —CO,R,, a fluorescent
moiety, a radioisotope or a therapeutic agent;

each Ry is independently —H, alkyl, alkenyl, alkynyl,
arylalkyl, cycloalkylalkyl, heterocycloalkyl, a fluorescent
moiety, a radioisotope or a therapeutic agent;

R, is —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl,
heteroalkyl, cycloalkylalkyl, heterocycloalkyl, cycloaryl, or
heterocycloaryl, optionally substituted with Rs, or part of a
cyclic structure with a D residue;

Ry is —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl,
heteroalkyl, cycloalkylalkyl, heterocycloalkyl, cycloaryl, or
heterocycloaryl, optionally substituted with Rs, or part of a
cyclic structure with an E residue;

v and w are independently integers from 1-1000, for
example 1-500, 1-200, 1-100, 1-50, 1-30, 1-20, or 1-10;

u is an integer from 1-10, for example 1-5, 1-3 or 1-2;

X, y and z are independently integers from 0-10, for
example the sum of x+y+z is 2, 3, or 6; and

n is an integer from 1-5.

In some embodiments, v and w are integers between 1-30.
In some embodiments, w is an integer from 3-1000, for
example 3-500, 3-200, 3-100, 3-50, 3-30, 3-20, or 3-10. In
some embodiments, the sum of x+y+z is 3 or 6. In some
embodiments, the sum of x+y+z is 3. In other embodiments,
the sum of x+y+z is 6.

In some embodiments, peptidomimetic macrocycles are
also provided of the formula:

Xaas—Xaag— Xaa; — Xaag— Xaag

wherein:

each of Xaa,, Xaas, Xaas, Xaa,, Xaag, Xaa,, and Xaa,, is
individually an amino acid, wherein at least three of Xaa,,
Xaas, Xaa,, Xaa,, Xaag, Xaa,, and Xaa,, are the same
amino acid as the amino acid at the corresponding position
of the sequence Phe;-X,-Hiss-Tyrg-Trp,-Alag-Glng-Leu, -
X,;-Ser;, (SEQ ID NO: 8), where each X is an amino acid;

each D and E is independently an amino acid;

R, and R, are independently —H, alkyl, alkenyl, alkynyl,
arylalkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, or het-
erocycloalkyl, unsubstituted or substituted with halo-; or at
least one of R, and R, forms a macrocycle-forming linker I
connected to the alpha position of one of said D or E amino
acids;

each L or L' is independently a macrocycle-forming linker
of the formula -L;-L,-;

L, and L, are independently alkylene, alkenylene, alky-
nylene, heteroalkylene, cycloalkylene, heterocycloalkylene,
cycloarylene, heterocycloarylene, or [—R,—K—R,—],,
each being optionally substituted with Rg;

R; is hydrogen, alkyl, alkenyl, alkynyl, arylalkyl, het-
eroalkyl, cycloalkyl, heterocycloalkyl, cycloalkylalkyl,
cycloaryl, or heterocycloaryl, optionally substituted with Rs;
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each R, is alkylene, alkenylene, alkynylene, heteroal-
kylene, cycloalkylene, heterocycloalkylene, arylene, or het-
eroarylene;

each K is O, S, SO, SO,, CO, CO,, or CONR;;

each R is independently halogen, alkyl, —OR,, —N
(Rg)2s —SRg, —SORg, —SO,R,, —CO,R, a fluorescent
moiety, a radioisotope or a therapeutic agent;

each Ry is independently —H, alkyl, alkenyl, alkynyl,
arylalkyl, cycloalkylalkyl, heterocycloalkyl, a fluorescent
moiety, a radioisotope or a therapeutic agent;

R, is —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl,
heteroalkyl, cycloalkylalkyl, heterocycloalkyl, cycloaryl, or
heterocycloaryl, optionally substituted with Rs, or part of a
cyclic structure with a D residue;

Ry is —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl,
heteroalkyl, cycloalkylalkyl, heterocycloalkyl, cycloaryl, or
heterocycloaryl, optionally substituted with Rs, or part of a
cyclic structure with an E residue;

v is an integer from 1-1000, for example 1-500, 1-200,
1-100, 1-50, 1-30, 1-20 or 1-10;

w is an integer from 3-1000, for example 3-500, 3-200,
3-100, 3-50, 3-30, 3-20, or 3-10; and

n is an integer from 1-5.

In some embodiments, v and w are integers between 1-30.
In some embodiments, w is an integer from 3-1000, for
example 3-500, 3-200, 3-100, 3-50, 3-30, 3-20, or 3-10. In
some embodiments, the sum of x+y+z is 3 or 6. In some
embodiments, the sum of x+y+z is 3. In other embodiments,
the sum of x+y+z is 6.

In some embodiments of any of the Formulas described
herein, at least three of Xaa,, Xaas, Xaa,, Xaa,, Xaag, Xaa,,
and Xaa,, are the same amino acid as the amino acid at the

corresponding position of the sequence Phe,-X,-Hiss-Tyr,-
Trp,-Alag-Glng-Leu, ,-X;-Ser, , (SEQ ID NO: 8). In other
embodiments, at least four of Xaa;, Xaa,, Xaa,, Xaa,, Xaag,
Xaa,, and Xaa, , are the same amino acid as the amino acid
at the corresponding position of the sequence Phe,-X,-Hiss-
Tyrg-Trp,-Alag-Glng-Leu, ,-X ,-Ser,, (SEQ ID NO: 8). In
other embodiments, at least five of Xaa,, Xaas, Xaay, Xaa,,
Xaag, Xaa,, and Xaa,, are the same amino acid as the amino
acid at the corresponding position of the sequence Phe,-X,-
Hiss-Tyrg-Trp,-Alag-Glng,-Leu, ,-X,;-Ser, , (SEQ ID NO:
8). In other embodiments, at least six of Xaa;, Xaa,, Xaag,
Xaa,, Xaag, Xaa,, and Xaa,, are the same amino acid as the
amino acid at the corresponding position of the sequence
Phe,-X,-Hiss-Tyre-Trp,-Alag-Glng-Leu, -X, ;-Ser;,  (SEQ
ID NO: 8). In other embodiments, at least seven of Xaa,,
Xaas, Xaag, Xaa,, Xaag, Xaa,, and Xaa,, are the same
amino acid as the amino acid at the corresponding position
of the sequence Phe,-X,-Hiss-Tyr-Trp,-Alay-Glng-Leu, -
X,1-Ser;, (SEQ ID NO: 8).

In some embodiments, a peptidomimetic macrocycle has
the Formula:
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wherein:

each of Xaa,, Xaas, Xaas, Xaa,, Xaag, Xaa,, and Xaa,, is
individually an amino acid, wherein at least three of Xaa,,
Xaas, Xaa,, Xaa,, Xaag, Xaa,, and Xaa,, are the same
amino acid as the amino acid at the corresponding position
of the sequence Phe;-X,-Glus-Tyrs-Trp,-Alag-Glng-Leu, o/
Cha,-X,;-Ala;, (SEQ ID NO: 9), where each X is an amino
acid;

each D is independently an amino acid;

each E is independently an amino acid, for example an
amino acid selected from Ala (alanine), D-Ala (D-alanine),
Aib (c-aminoisobutyric acid), Sar (N-methyl glycine), and
Ser (serine);

R, and R, are independently —H, alkyl, alkenyl, alkynyl,
arylalkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, or het-
erocycloalkyl, unsubstituted or substituted with halo-; or at
least one of R, and R, forms a macrocycle-forming linker L'
connected to the alpha position of one of said D or E amino
acids;

each L or L' is independently a macrocycle-forming linker
of the formula -L;-L,-;

L, and L, are independently alkylene, alkenylene, alky-
nylene, heteroalkylene, cycloalkylene, heterocycloalkylene,
cycloarylene, heterocycloarylene, or [—R,—K—R,—],,
each being optionally substituted with Rg;

R; is hydrogen, alkyl, alkenyl, alkynyl, arylalkyl, het-
eroalkyl, cycloalkyl, heterocycloalkyl, cycloalkylalkyl,
cycloaryl, or heterocycloaryl, optionally substituted with Rs;

each R, is alkylene, alkenylene, alkynylene, heteroal-
kylene, cycloalkylene, heterocycloalkylene, arylene, or het-
eroarylene;

each K is O, S, SO, SO,, CO, CO,, or CONR;;

each Ry is independently halogen, alkyl, —OR,, —N
(Rg)s, —SRg, —SOR,, —SO,R,, —CO,R,, a fluorescent
moiety, a radioisotope or a therapeutic agent;

each Ry is independently —H, alkyl, alkenyl, alkynyl,
arylalkyl, cycloalkylalkyl, heterocycloalkyl, a fluorescent
moiety, a radioisotope or a therapeutic agent;

R, is —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl,
heteroalkyl, cycloalkylalkyl, heterocycloalkyl, cycloaryl, or
heterocycloaryl, optionally substituted with R, or part of a
cyclic structure with a D residue;

Ry is —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl,
heteroalkyl, cycloalkylalkyl, heterocycloalkyl, cycloaryl, or
heterocycloaryl, optionally substituted with Rs, or part of a
cyclic structure with an E residue;

v is an integer from 1-1000, for example 1-500, 1-200,
1-100, 1-50, 1-30, 1-20, or 1-10;

w is an integer from 3-1000, for example 3-500, 3-200,
3-100, 3-50, 3-30, 3-20, or 3-10; and

n is an integer from 1-5.

In some embodiments of the above Formula, at least three
of Xaa;, Xaa,, Xaag, Xaa,, Xaag, Xaag, and Xaa,, are the
same amino acid as the amino acid at the corresponding
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position of the sequence Phe;-X,-Glus-Tyrg-Trp,-Alag-
Glng-Leu, /Cha,,-X,,-Ala;, (SEQ ID NO: 9). In other
embodiments of the above Formula, at least four of Xaa,,
Xaas, Xaa,, Xaa,, Xaa,, Xaay, and Xaa,, are the same
amino acid as the amino acid at the corresponding position
of the sequence Phe;-X,-Glus-Tyr,-Trp,-Alag-Glng-Leu, o/
Cha,-X,,-Ala;, (SEQ ID NO: 9). In other embodiments of
the above Formula, at least five of Xaa,, Xaa,, Xaa,, Xaa,,
Xaag, Xaa,, and Xaa,, are the same amino acid as the amino
acid at the corresponding position of the sequence Phe,-X,-
Glus-Tyre-Trp,-Alag-Glng-Leu, ,/Cha, ,-X,  -Ala, , (SEQ ID
NO: 9). In other embodiments of the above Formula, at least
six of Xaa,, Xaas, Xaag, Xaa,, Xaag, Xaa,, and Xaa, , are the
same amino acid as the amino acid at the corresponding
position of the sequence Phe;-X,-Glus-Tyrg-Trp,-Alag-
Glng-Leu, /Cha,,-X,,-Ala;, (SEQ ID NO: 9). In other
embodiments of the above Formula, at least seven of Xaa,,
Xaas, Xaa,, Xaa,, Xaa,, Xaay, and Xaa,, are the same
amino acid as the amino acid at the corresponding position
of the sequence Phe;-X,-Glus-Tyr,-Trp,-Alag-Glng-Leu, o/
Cba,-X,,-Ala,, (SEQ ID NO: 9).

In some embodiments, w is an integer from 3-10, for
example 3-6, 3-8, 6-8, or 6-10. In some embodiments, w is
3. In other embodiments, w is 6. In some embodiments, v is
an integer from 1-10, for example 2-5. In some embodi-
ments, Vv is 2.

In an embodiment of any of the Formulas described
herein, L., and L,, either alone or in combination, do not
form a triazole or a thioether.

In one example, at least one of R, and R, is alkyl,
unsubstituted or substituted with halo-. In another example,
both R, and R, are independently alkyl, unsubstituted or
substituted with halo-. In some embodiments, at least one of
R, and R, is methyl. In other embodiments, R, and R, are
methyl.

In some embodiments, x+y+z is at least 3. In other
embodiments, x+y+zis 1, 2,3,4, 5, 6, 7,8, 9 or 10. In some
embodiments, the sum of x+y+z is 3 or 6. In some embodi-
ments, the sum of x+y+z is 3. In other embodiments, the sum
of x+y+z is 6. Each occurrence of A, B, C, D or E in a
macrocycle or macrocycle precursor is independently
selected. For example, a sequence represented by the for-
mula [A],, when X is 3, encompasses embodiments where
the amino acids are not identical, e.g. Gln-Asp-Ala as well
as embodiments where the amino acids are identical, e.g.
GIn-Gln-Gln. This applies for any value of x, y, or z in the
indicated ranges. Similarly, when u is greater than 1, each
compound can encompass peptidomimetic macrocycles
which are the same or different. For example, a compound
can comprise peptidomimetic macrocycles comprising dif-
ferent linker lengths or chemical compositions.

In some embodiments, the peptidomimetic macrocycle
comprises a secondary structure which is an a-helix and Ry
is —H, allowing intrahelical hydrogen bonding. In some
embodiments, at least one of A, B, C, D or E is an
a,o-disubstituted amino acid. In one example, B is an
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a,a-disubstituted amino acid. For instance, at least one of A, In other embodiments, the length of the macrocycle-
B, C, D or E is 2-aminoisobutyric acid. In other embodi- forming linker L as measured from a first Ca to a second Co.

ments, at least one of A, B, C, D or E is is selected to stabilize a desired secondary peptide structure,

such as an a-helix formed by residues of the peptidomimetic

Rs 0 macrocycle including, but not necessarily limited to, those

I‘I{IL\)%; between the first Ca. to a second Ca..

10 In one embodiment, the peptidomimetic macrocycle of
Formula (1) is:

wherein each R, and R, is independently —H, alkyl,
30 alkenyl, alkynyl, arylalkyl, cycloalkyl, cycloalkylalkyl,
heteroalkyl, or heterocycloalkyl, unsubstituted or sub-
stituted with halo-.
In related embodiments, the peptidomimetic macrocycle
of Formula (1) is:

R,
S\2

wherein each R,' and R,' is independently an amino acid.
In other embodiments, the peptidomimetic macrocycle of
Formula (I) is a compound of any of the formulas shown

below:
AA 0 AA 0 AA AA
H H H
N N N
N 3 N - N
H SH o : H
$ . 4
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(@]

wherein “AA” represents any natural or non-natural 25

amino acid side chain and “« ” is [D],, [E],, as defined
above, and n is an integer between 0 and 20, 50, 100, 200,
300, 400 or 500. In some embodiments, n is 0. In other
embodiments, n is less than 50. 30

Exemplary embodiments of the macrocycle-forming
linker L are shown below.

E{HZXM\/\M/EJ:% »

where X, Y=——CH,— , 0, S,or NH
m, n,0,p=0-10 40
Z )
o
n
X VE:\A
45
where X, Y= —CH,—,
O, S, or NH
m, n,0,p=0-10
(¢]
X N :(] )
R o »
where X, Y= —CH,— , 0, S, or NH
m, 1, 0,p=0-10 55
R =H, alkyl, other substituent
X Y.
m(E A (])o
60
where X, Y = —CH,— ,
0O, S, or NH
m,n,o=0-10

In other embodiments, D and/or E in the compound of 65
Formula I are further modified in order to facilitate cellular
uptake. In some embodiments, lipidating or PEGylating a

peptidomimetic macrocycle facilitates cellular uptake,
increases bioavailability, increases blood circulation, alters
pharmacokinetics, decreases immunogenicity and/or
decreases the needed frequency of administration.

In other embodiments, at least one of [D] and [E] in the
compound of Formula I represents a moiety comprising an
additional macrocycle-forming linker such that the peptido-
mimetic macrocycle comprises at least two macrocycle-
forming linkers. In a specific embodiment, a peptidomimetic
macrocycle comprises two macrocycle-forming linkers. In
an embodiment, u is 2.

In some embodiments, any of the macrocycle-forming
linkers described herein can be used in any combination
with any of the sequences shown in Table 1, Table 1a, Table
1b, or Table 1c and also with any of the R-substituents
indicated herein.

In some embodiments, the peptidomimetic macrocycle
comprises at least one a-helix motif. For example, A, B
and/or C in the compound of Formula I include one or more
a-helices. As a general matter, a-helices include between 3
and 4 amino acid residues per turn. In some embodiments,
the a-helix of the peptidomimetic macrocycle includes 1 to
5 turns and, therefore, 3 to 20 amino acid residues. In
specific embodiments, the a-helix includes 1 turn, 2 turns, 3
turns, 4 turns, or 5 turns. In some embodiments, the mac-
rocycle-forming linker stabilizes an a-helix motif included
within the peptidomimetic macrocycle. Thus, in some
embodiments, the length of the macrocycle-forming linker L.
from a first Ca to a second Ca is selected to increase the
stability of an a-helix. In some embodiments, the macro-
cycle-forming linker spans from 1 turn to 5 turns of the
a-helix. In some embodiments, the macrocycle-forming
linker spans approximately 1 turn, 2 turns, 3 turns, 4 turns,
or 5 turns of the a-helix. In some embodiments, the length
of the macrocycle-forming linker is approximately 5 A to 9
A per turn of the a-helix, or approximately 6 A to 8 A per
turn of the a-helix. Where the macrocycle-forming linker
spans approximately 1 turn of an at-helix, the length is equal
to approximately 5 carbon-carbon bonds to 13 carbon-
carbon bonds, approximately 7 carbon-carbon bonds to 11
carbon-carbon bonds, or approximately 9 carbon-carbon
bonds. Where the macrocycle-forming linker spans approxi-
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mately 2 turns of an a-helix, the length is equal to approxi-
mately 8 carbon-carbon bonds to 16 carbon-carbon bonds,
approximately 10 carbon-carbon bonds to 14 carbon-carbon
bonds, or approximately 12 carbon-carbon bonds. Where the
macrocycle-forming linker spans approximately 3 turns of
an o-helix, the length is equal to approximately 14 carbon-
carbon bonds to 22 carbon-carbon bonds, approximately 16
carbon-carbon bonds to 20 carbon-carbon bonds, or approxi-
mately 18 carbon-carbon bonds. Where the macrocycle-
forming linker spans approximately 4 turns of an a-helix,
the length is equal to approximately 20 carbon-carbon bonds
to 28 carbon-carbon bonds, approximately 22 carbon-carbon
bonds to 26 carbon-carbon bonds, or approximately 24
carbon-carbon bonds. Where the macrocycle-forming linker
spans approximately 5 turns of an a-helix, the length is
equal to approximately 26 carbon-carbon bonds to 34 car-
bon-carbon bonds, approximately 28 carbon-carbon bonds
to 32 carbon-carbon bonds, or approximately 30 carbon-
carbon bonds. Where the macrocycle-forming linker spans
approximately 1 turn of an a-helix, the linkage contains
approximately 4 atoms to 12 atoms, approximately 6 atoms
to 10 atoms, or approximately 8 atoms. Where the macro-
cycle-forming linker spans approximately 2 turns of the
a-helix, the linkage contains approximately 7 atoms to 15
atoms, approximately 9 atoms to 13 atoms, or approximately
11 atoms. Where the macrocycle-forming linker spans
approximately 3 turns of the a-helix, the linkage contains
approximately 13 atoms to 21 atoms, approximately 15
atoms to 19 atoms, or approximately 17 atoms. Where the
macrocycle-forming linker spans approximately 4 turns of
the a-helix, the linkage contains approximately 19 atoms to
27 atoms, approximately 21 atoms to 25 atoms, or approxi-
mately 23 atoms. Where the macrocycle-forming linker
spans approximately 5 turns of the a-helix, the linkage
contains approximately 25 atoms to 33 atoms, approxi-
mately 27 atoms to 31 atoms, or approximately 29 atoms.
Where the macrocycle-forming linker spans approximately
1 turn of the a-helix, the resulting macrocycle forms a ring
containing approximately 17 members to 25 members,
approximately 19 members to 23 members, or approxi-
mately 21 members. Where the macrocycle-forming linker
spans approximately 2 turns of the a-helix, the resulting
macrocycle forms a ring containing approximately 29 mem-
bers to 37 members, approximately 31 members to 35
members, or approximately 33 members. Where the mac-
rocycle-forming linker spans approximately 3 turns of the
a-helix, the resulting macrocycle forms a ring containing
approximately 44 members to 52 members, approximately
46 members to 50 members, or approximately 48 members.
Where the macrocycle-forming linker spans approximately
4 turns of the a-helix, the resulting macrocycle forms a ring
containing approximately 59 members to 67 members,
approximately 61 members to 65 members, or approxi-
mately 63 members. Where the macrocycle-forming linker
spans approximately 5 turns of the a-helix, the resulting
macrocycle forms a ring containing approximately 74 mem-
bers to 82 members, approximately 76 members to 80
members, or approximately 78 members.

In other embodiments, provided are peptidomimetic mac-
rocycles of Formula (IV) or (IVa):
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Formula (IV)

[Elw

R R

Formula (IVa)
Ly
| 0
—~N
[Elw
Ri R

u

wherein:

each A, C, D, and E is independently a natural or
non-natural amino acid, and the terminal D and E indepen-
dently optionally include a capping group;

B is a natural or non-natural amino acid, amino acid
analog,

R;
N
N
H
0 ,

[NH-L;-CO—], [NH-L;-SO,—], or [—NH-L,-];

R, and R, are independently —H, alkyl, alkenyl, alkynyl,
arylalkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, or het-
erocycloalkyl, unsubstituted or substituted with halo-; or at
least one of R, and R, forms a macrocycle-forming linker !
connected to the alpha position of one of said D or E amino
acids;

R; is hydrogen, alkyl, alkenyl, alkynyl, arylalkyl, het-
eroalkyl, cycloalkyl, heterocycloalkyl, cycloalkylalkyl,
cycloaryl, or heterocycloaryl, optionally substituted with Ry;

L is a macrocycle-forming linker of the formula -L,-L,-;

L, and L, are independently alkylene, alkenylene, alky-
nylene, heteroalkylene, cycloalkylene, heterocycloalkylene,
cycloarylene, heterocycloarylene, or [—R,—K—R,—],,
each being optionally substituted with Rg;

each R, is alkylene, alkenylene, alkynylene, heteroal-
kylene, cycloalkylene, heterocycloalkylene, arylene, or het-
eroarylene;

each K is O, S, SO, SO,, CO, CO,, or CONR;;

each R is independently halogen, alkyl, —OR,, —N
(Rg), —SRg, —SOR,, —SO,R,, —CO,R,, a fluorescent
moiety, a radioisotope or a therapeutic agent;

each R is independently —H, alkyl, alkenyl, alkynyl,
arylalkyl, cycloalkylalkyl, heterocycloalkyl, a fluorescent
moiety, a radioisotope or a therapeutic agent;

R, is —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl,
heteroalkyl, cycloalkylalkyl, heterocycloalkyl, cycloaryl, or
heterocycloaryl, optionally substituted with Rg;

v and w are independently integers from 1-1000;

u is an integer from 1-10;

X, y and z are independently integers from 0-10; and

n is an integer from 1-5.

In one example, L., and L,, either alone or in combination,
do not form a triazole or a thioether.
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In one example, at least one of R, and R, is alkyl,
unsubstituted or substituted with halo-. In another example,
both R, and R, are independently alkyl, unsubstituted or
substituted with halo-. In some embodiments, at least one of
R, and R, is methyl. In other embodiments, R, and R, are
methyl.

In some embodiments, x+y+z is at least 1. In other
embodiments, x+y+z is at least 2. In other embodiments,
x+y+zis 1,2,3,4,5,6,7,8, 9 or 10. Each occurrence of A,
B, C, D or E in a macrocycle or macrocycle precursor is
independently selected. For example, a sequence repre-
sented by the formula [A],, when x is 3, encompasses
embodiments where the amino acids are not identical, e.g.
Gln-Asp-Ala as well as embodiments where the amino acids
are identical, e.g. Gln-Gln-Gln. This applies for any value of
X, V, or z in the indicated ranges.

In some embodiments, the peptidomimetic macrocycle
comprises a secondary structure which is an a-helix and Ry
is —H, allowing intrahelical hydrogen bonding. In some
embodiments, at least one of A, B, C, D or E is an
a,o-disubstituted amino acid. In one example, B is an
a,a-disubstituted amino acid. For instance, at least one of A,
B, C, D or E is 2-aminoisobutyric acid. In other embodi-
ments, at least one of A, B, C, D or E is

R; 0
l \)S.\If
HL{N
In other embodiments, the length of the macrocycle-
forming linker I as measured from a first Cct to a second Ca
is selected to stabilize a desired secondary peptide structure,
such as an a-helix formed by residues of the peptidomimetic

macrocycle including, but not necessarily limited to, those
between the first Ca to a second Ca.

Exemplary embodiments of the macrocycle-forming
linker -L,-L,- are shown below.

AR,
s

where X, Y= —CH,— , 0, S, or NH
m, n,0,p=0-10
Z )
o
n
X w:j/)jw
where X, Y = —CH,—,
O, S, or NH
m, n,0,p=0-10
(¢]
PN v
X N j)
R o »
where X, Y= —CH,— , 0, S, or NH
m, 1, 0,p=0-10

R =H, alkyl, other substituent
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-continued

Py

where X, Y = —CH,—,

0O, S, or NH
m,n,o=0-10

Unless otherwise stated, any compounds (including pep-
tidomimetic macrocycles, macrocycle precursors, and other
compositions) are also meant to encompass compounds
which differ only in the presence of one or more isotopically
enriched atoms. For example, compounds having the
described structures except for the replacement of a hydro-
gen by a deuterium or tritium, or the replacement of a carbon
by *3C- or **C-enriched carbon are within the scope of this
invention.

In some embodiments, the compounds disclosed herein
can contain unnatural proportions of atomic isotopes at one
or more of atoms that constitute such compounds. For
example, the compounds can be radiolabeled with radioac-
tive isotopes, such as for example tritium (*H), iodine-125
(**°D) or carbon-14 (**C). In other embodiments, one or
more carbon atoms is replaced with a silicon atom. All
isotopic variations of the compounds disclosed herein,
whether radioactive or not, are contemplated herein.

Preparation of Peptidomimetic Macrocycles

Peptidomimetic macrocycles can be prepared by any of a
variety of methods known in the art. For example, any of the
residues indicated by “$” or “$r8” in Table 1, Table 1a, Table
1b, or Table 1c can be substituted with a residue capable of
forming a crosslinker with a second residue in the same
molecule or a precursor of such a residue.

Various methods to effect formation of peptidomimetic
macrocycles are known in the art. For example, the prepa-
ration of peptidomimetic macrocycles of Formula I is
described in Schafmeister et al., J. Am. Chem. Soc. 122:
5891-5892 (2000); Schafmeister & Verdine, J. Am. Chem.
Soc. 122:5891 (2005); Walensky et al., Science 305:1466-
1470 (2004); U.S. Pat. No. 7,192,713 and PCT application
WO 2008/121767. The a,a-disubstituted amino acids and
amino acid precursors disclosed in the cited references can
be employed in synthesis of the peptidomimetic macrocycle
precursor polypeptides. For example, the “S5-olefin amino
acid” is (S)-a-(2'-pentenyl) alanine and the “R8 olefin amino
acid” is (R)-a-(2'-octenyl) alanine. Following incorporation
of such amino acids into precursor polypeptides, the termi-
nal olefins are reacted with a metathesis catalyst, leading to
the formation of the peptidomimetic macrocycle. In various
embodiments, the following amino acids can be employed in
the synthesis of the peptidomimetic macrocycle:

St//

3/
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-continued

$/s8 $/r8

In other embodiments, the peptidomimetic macrocycles
are of Formula IV or IVa. Methods for the preparation of
such macrocycles are described, for example, in U.S. Pat.
No. 7,202,332.

Additional methods of forming peptidomimetic macro-
cycles which are envisioned as suitable include those dis-
closed by Mustapa, M. Firouz Mohd et al., J. Org. Chem
(2003), 68, pp. 8193-8198; Yang, Bin et al. Bioorg Med.
Chem. Lett. (2004), 14, pp. 1403-1406; U.S. Pat. Nos.
5,364,851, 5,446,128; 5,824,483; 6,713,280; and 7,202,332.
In such embodiments, amino acid precursors are used con-
taining an additional substituent R— at the alpha position.
Such amino acids are incorporated into the macrocycle
precursor at the desired positions, which can be at the
positions where the crosslinker is substituted or, alterna-
tively, elsewhere in the sequence of the macrocycle precur-
sor. Cyclization of the precursor is then effected according
to the indicated method.

Assays

The properties of peptidomimetic macrocycles are
assayed, for example, by using the methods described below.
In some embodiments, a peptidomimetic macrocycle has
improved biological properties relative to a corresponding
polypeptide lacking the substituents described herein.

Assay to Determine a-Helicity

In solution, the secondary structure of polypeptides with
a-helical domains will reach a dynamic equilibrium
between random coil structures and a-helical structures,
often expressed as a “percent helicity”. Thus, for example,
alpha-helical domains are predominantly random coils in
solution, with o-helical content usually under 25%. Pep-
tidomimetic macrocycles with optimized linkers, on the
other hand, possess, for example, an alpha-helicity that is at
least two-fold greater than that of a corresponding uncross-
linked polypeptide. In some embodiments, macrocycles will
possess an alpha-helicity of greater than 50%. To assay the
helicity of peptidomimetic macrocycles, the compounds are
dissolved in an aqueous solution (e.g. 50 mM potassium
phosphate solution at pH 7, or distilled H,O, to concentra-
tions of 25-50 uM). Circular dichroism (CD) spectra are
obtained on a spectropolarimeter (e.g., Jasco J-710) using
standard measurement parameters (e.g. temperature, 20° C.;
wavelength, 190-260 nm; step resolution, 0.5 nm; speed, 20
nm/sec; accumulations, 10; response, 1 sec; bandwidth, 1
nm; path length, 0.1 cm). The a-helical content of each
peptide is calculated by dividing the mean residue ellipticity
(e.g. [@]222 obs) by the reported value for a model helical
decapeptide (Yang et al. (1986), Methods Enzymol. 130:
208)).
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Assay to Determine Melting Temperature (Tm).

A peptidomimetic macrocycle comprising a secondary
structure such as an a-helix exhibits, for example, a higher
melting temperature than a corresponding uncrosslinked
polypeptide. Typically peptidomimetic macrocycles exhibit
Tm of >60° C. representing a highly stable structure in
aqueous solutions. To assay the effect of macrocycle forma-
tion on melting temperature, peptidomimetic macrocycles or
unmodified peptides are dissolved in distilled H,O (e.g. ata
final concentration of 50 uM) and the Tm is determined by
measuring the change in ellipticity over a temperature range
(e.g. 4 to 95° C.) on a spectropolarimeter (e.g., Jasco J-710)
using standard parameters (e.g. wavelength 222 nm; step
resolution, 0.5 nm; speed, 20 nm/sec; accumulations, 10;
response, 1 sec; bandwidth, 1 nm; temperature increase rate:
1° C./min; path length, 0.1 cm).

Protease Resistance Assay.

The amide bond of the peptide backbone is susceptible to
hydrolysis by proteases, thereby rendering peptidic com-
pounds vulnerable to rapid degradation in vivo. Peptide
helix formation, however, typically buries the amide back-
bone and therefore can shield it from proteolytic cleavage.
The peptidomimetic macrocycles can be subjected to in vitro
trypsin proteolysis to assess for any change in degradation
rate compared to a corresponding uncrosslinked polypep-
tide. For example, the peptidomimetic macrocycle and a
corresponding uncrosslinked polypeptide are incubated with
trypsin agarose and the reactions quenched at various time
points by centrifugation and subsequent HPLC injection to
quantitate the residual substrate by ultraviolet absorption at
280 nm. Briefly, the peptidomimetic macrocycle and pep-
tidomimetic precursor (5 mcg) are incubated with trypsin
agarose (Pierce) (S/E~125) for 0, 10, 20, 90, and 180
minutes. Reactions are quenched by tabletop centrifugation
at high speed; remaining substrate in the isolated supernatant
is quantified by HPL.C-based peak detection at 280 nm. The
proteolytic reaction displays first order kinetics and the rate
constant, k, is determined from a plot of In[S] versus time
(k=-1x slope).

Ex Vivo Stability Assay.

Peptidomimetic macrocycles with optimized linkers pos-
sess, for example, an ex vivo half-life that is at least two-fold
greater than that of a corresponding uncrosslinked polypep-
tide, and possess an ex vivo half-life of 12 hours or more.
For ex vivo serum stability studies, a variety of assays can
be used. For example, a peptidomimetic macrocycle and a
corresponding uncrosslinked polypeptide (2 mcg) are incu-
bated with fresh mouse, rat and/or human serum (2 mL) at
37° C. for 0, 1, 2, 4, 8, and 24 hours. To determine the level
of intact compound, the following procedure can be used:
The samples are extracted by transferring 100 ul of sera to
2 ml centrifuge tubes followed by the addition of 10 plL of
50% formic acid and 500 plL. acetonitrile and centrifugation
at 14,000 RPM for 10 min at 4+£2° C. The supernatants are
then transferred to fresh 2 ml tubes and evaporated on
Turbovap under N,<10 psi, 37° C. The samples are recon-
stituted in 100 pL of 50:50 acetonitrile:water and submitted
to LC-MS/MS analysis.

In Vitro Binding Assays.

To assess the binding and affinity of peptidomimetic
macrocycles and peptidomimetic precursors to acceptor
proteins, a fluorescence polarization assay (FPA) is used, for
example. The FPA technique measures the molecular orien-
tation and mobility using polarized light and fluorescent
tracer. When excited with polarized light, fluorescent tracers
(e.g., FITC) attached to molecules with high apparent
molecular weights (e.g. FITC-labeled peptides bound to a
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large protein) emit higher levels of polarized fluorescence
due to their slower rates of rotation as compared to fluores-
cent tracers attached to smaller molecules (e.g. FITC-labeled
peptides that are free in solution).

For example, fluoresceinated peptidomimetic macro-
cycles (25 nM) are incubated with the acceptor protein
(25-1000 nM) in binding buffer (140 mM NaCl, 50 mM
Tris-HCL, pH 7.4) for 30 minutes at room temperature.
Binding activity is measured, for example, by fluorescence
polarization on a luminescence spectrophotometer (e.g. Per-
kin-Elmer L.S50B). Kd values can be determined by non-
linear regression analysis using, for example, Graphpad
Prism software (GraphPad Software, Inc., San Diego,
Calif.). A peptidomimetic macrocycle shows, In some
embodiments, similar or lower Kd than a corresponding
uncrosslinked polypeptide.

In Vitro Displacement Assays to Characterize Antagonists
of Peptide-Protein Interactions.

To assess the binding and affinity of compounds that
antagonize the interaction between a peptide and an acceptor
protein, a fluorescence polarization assay (FPA) utilizing a
fluoresceinated peptidomimetic macrocycle derived from a
peptidomimetic precursor sequence is used, for example.
The FPA technique measures the molecular orientation and
mobility using polarized light and fluorescent tracer. When
excited with polarized light, fluorescent tracers (e.g., FITC)
attached to molecules with high apparent molecular weights
(e.g. FITC-labeled peptides bound to a large protein) emit
higher levels of polarized fluorescence due to their slower
rates of rotation as compared to fluorescent tracers attached
to smaller molecules (e.g. FITC-labeled peptides that are
free in solution). A compound that antagonizes the interac-
tion between the fluoresceinated peptidomimetic macro-
cycle and an acceptor protein will be detected in a competi-
tive binding FPA experiment.

For example, putative antagonist compounds (1 nM to 1
mM) and a fluoresceinated peptidomimetic macrocycle (25
nM) are incubated with the acceptor protein (50 nM) in
binding buffer (140 mM NaCl, 50 mM Tris-HCL, pH 7.4)
for 30 minutes at room temperature. Antagonist binding
activity is measured, for example, by fluorescence polariza-
tion on a luminescence spectrophotometer (e.g. Perkin-
Elmer L.S50B). Kd values can be determined by nonlinear
regression analysis using, for example, Graphpad Prism
software (GraphPad Software, Inc., San Diego, Calif.).

Any class of molecule, such as small organic molecules,
peptides, oligonucleotides or proteins can be examined as
putative antagonists in this assay.

Assay for Protein-Ligand Binding by Affinity Selection-
Mass Spectrometry

To assess the binding and affinity of test compounds for
proteins, an affinity-selection mass spectrometry assay is
used, for example. Protein-ligand binding experiments are
conducted according to the following representative proce-
dure outlined for a system-wide control experiment using 1
UM peptidomimetic macrocycle plus 5 uM hMDM2. A 1 ul.
DMSO aliquot of a 40 uM stock solution of peptidomimetic
macrocycle is dissolved in 19 pl. of PBS (Phosphate-
buffered saline: 50 mM, pH 7.5 Phosphate buffer containing
150 mM NaCl). The resulting solution is mixed by repeated
pipetting and clarified by centrifugation at 10 000 g for 10
min. To a 4 plL aliquot of the resulting supernatant is added
4 uL. of 10 uM hMDM2 in PBS. Each 8.0 ulL experimental
sample thus contains 40 pmol (1.5 pg) of protein at 5.0 uM
concentration in PBS plus 1 uM peptidomimetic macrocycle
and 2.5% DMSO. Duplicate samples thus prepared for each
concentration point are incubated for 60 min at room tem-
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perature, and then chilled to 4° C. prior to size-exclusion
chromatography-L.C-MS analysis of 5.0 ul injections.
Samples containing a target protein, protein-ligand com-
plexes, and unbound compounds are injected onto an SEC
column, where the complexes are separated from non-
binding component by a rapid SEC step. The SEC column
eluate is monitored using UV detectors to confirm that the
early-eluting protein fraction, which elutes in the void
volume of the SEC column, is well resolved from unbound
components that are retained on the column. After the peak
containing the protein and protein-ligand complexes elutes
from the primary UV detector, it enters a sample loop where
it is excised from the flow stream of the SEC stage and
transferred directly to the LC-MS via a valving mechanism.
The (M+3H)** ion of the peptidomimetic macrocycle is
observed by ESI-MS at the expected m/z, confirming the
detection of the protein-ligand complex.

Assay for Protein-Ligand Kd Titration Experiments.

To assess the binding and affinity of test compounds for
proteins, a protein-ligand Kd titration experiment is per-
formed, for example. Protein-ligand K titrations experi-
ments are conducted as follows: 2 pl, DMSO aliquots of a
serially diluted stock solution of titrant peptidomimetic
macrocycle (5, 2.5, . . . 0.098 mM) are prepared then
dissolved in 38 pL. of PBS. The resulting solutions are mixed
by repeated pipetting and clarified by centrifugation at 10
000 g for 10 min. To 4.0 uL aliquots of the resulting
supernatants is added 4.0 pL. of 10 uM hMDM2 in PBS.
Each 8.0 uL. experimental sample thus contains 40 pmol (1.5
ng) of protein at 5.0 pM concentration in PBS, varying
concentrations (125, 62.5, . . ., 0.24 uM) of the titrant
peptide, and 2.5% DMSO. Duplicate samples thus prepared
for each concentration point are incubated at room tempera-
ture for 30 min, then chilled to 4° C. prior to SEC-LC-MS
analysis of 2.0 uL injections. The (M+H)'*, (M+2H)**,
(M+3H)**, and/or (M+Na)'* ion is observed by ESI-MS;
extracted ion chromatograms are quantified, then fit to
equations to derive the binding affinity K, as described in “4
General Technique to Rank Protein-Ligand Binding Affini-
ties and Determine Allosteric vs. Direct Binding Site Com-
petition in Compound Mixtures.” Annis, D. A.; Nazef, N.;
Chuang, C. C.; Scott, M. P;; Nash, H. M. J. Am. Chem. Soc.
2004, 126, 15495-15503; also in “ALIS: An Affinity Selec-
tion-Mass Spectrometry System for the Discovery and Char-
acterization of Protein-Ligand Interactions” D. A. Annis,
C.-C. Chuang, and N. Nazef. In Mass Spectrometry in
Medicinal Chemistry. Edited by Wanner K, Hoéfner G:
Wiley-VCH; 2007:121-184. Mannhold R, Kubinyi H, Folk-
ers G (Series Editors): Methods and Principles in Medicinal
Chemistry.

Assay for Competitive Binding Experiments by Affinity
Selection-Mass Spectrometry

To determine the ability of test compounds to bind com-
petitively to proteins, an affinity selection mass spectrometry
assay is performed, for example. A mixture of ligands at 40
UM per component is prepared by combining 2 ul. aliquots
01400 uM stocks of each of the three compounds with 14 ul.
of DMSO. Then, 1 pL aliquots of this 40 uM per component
mixture are combined with 1 pL. DMSO aliquots of a serially
diluted stock solution of titrant peptidomimetic macrocycle
(10, 5, 2.5, . . ., 0.078 mM). These 2 pl. samples are
dissolved in 38 ul. of PBS. The resulting solutions were
mixed by repeated pipetting and clarified by centrifugation
at 10 000 g for 10 min. To 4.0 pL aliquots of the resulting
supernatants is added 4.0 pl. of 10 uM hMDM2 protein in
PBS. Each 8.0 pl. experimental sample thus contains 40
pmol (1.5 pg) of protein at 5.0 uM concentration in PBS plus
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0.5 uM ligand, 2.5% DMSO, and varying concentrations
(125, 62.5, . . . 0.98 uM) of the titrant peptidomimetic

macrocycle. Duplicate samples thus prepared for each con-
centration point are incubated at room temperature for 60
min, then chilled to 4° C. prior to SEC-LC-MS analysis of
2.0 plL injections. Additional details on these and other
methods are provided in “4 General Technique to Rank
Protein-Ligand Binding Affinities and Determine Allosteric
vs. Direct Binding Site Competition in Compound Mixtures.”
Annis, D. A.; Nazef, N.; Chuang, C. C.; Scott, M. P.; Nash,
H. M. I. Am. Chem. Soc. 2004, 126, 15495-15503; also in
“ALIS: An Affinity Selection-Mass Spectrometry System for
the Discovery and Characterization of Protein-Ligand Inter-
actions” D. A. Annis, C.-C. Chuang, and N. Nazef. In Mass
Spectrometry in Medicinal Chemistry. Edited by Wanner K,
Hofner G: Wiley-VCH; 2007:121-184. Mannhold R,
Kubinyi H, Folkers G (Series Editors): Methods and Prin-
ciples in Medicinal Chemistry.

Binding Assays in Intact Cells.

It is possible to measure binding of peptides or peptido-
mimetic macrocycles to their natural acceptors in intact cells
by immunoprecipitation experiments. For example, intact
cells are incubated with fluoresceinated (FITC-labeled)
compounds for 4 hrs in the absence of serum, followed by
serum replacement and further incubation that ranges from
4-18 hrs. Cells are then pelleted and incubated in lysis buffer
(50 mM Tris [pH 7.6], 150 mM NaCl, 1% CHAPS and
protease inhibitor cocktail) for 10 minutes at 4° C. Extracts
are centrifuged at 14,000 rpm for 15 minutes and superna-
tants collected and incubated with 10 pl goat anti-FITC
antibody for 2 hrs, rotating at 4° C. followed by further 2 hrs
incubation at 4° C. with protein A/G Sepharose (50 ul of
50% bead slurry). After quick centrifugation, the pellets are
washed in lysis buffer containing increasing salt concentra-
tion (e.g., 150, 300, 500 mM). The beads are then re-
equilibrated at 150 mM NaCl before addition of SDS-
containing sample buffer and boiling. After centrifugation,
the supernatants are optionally electrophoresed using
4%-12% gradient Bis-Tris gels followed by transfer into
Immobilon-P membranes. After blocking, blots are option-
ally incubated with an antibody that detects FITC and also
with one or more antibodies that detect proteins that bind to
the peptidomimetic macrocycle.

Cellular Penetrability Assays.

A peptidomimetic macrocycle is, for example, more cell
penetrable compared to a corresponding uncrosslinked mac-
rocycle. Peptidomimetic macrocycles with optimized link-
ers possess, for example, cell penetrability that is at least
two-fold greater than a corresponding uncrosslinked mac-
rocycle, and often 20% or more of the applied peptidomi-
metic macrocycle will be observed to have penetrated the
cell after 4 hours. To measure the cell penetrability of
peptidomimetic macrocycles and corresponding uncross-
linked macrocycle, intact cells are incubated with fluores-
cently-labeled (e.g. fluoresceinated) peptidomimetic macro-
cycles or corresponding uncrosslinked macrocycle (10 pM)
for 4 hrs in serum free media at 37° C., washed twice with
media and incubated with trypsin (0.25%) for 10 min at 37°
C. The cells are washed again and resuspended in PBS.
Cellular fluorescence is analyzed, for example, by using
either a FACSCalibur flow cytometer or Cellomics’ Kinet-
icScan® HCS Reader.

Cellular Efficacy Assays.

The efficacy of certain peptidomimetic macrocycles is
determined, for example, in cell-based killing assays using
a variety of tumorigenic and non-tumorigenic cell lines and
primary cells derived from human or mouse cell popula-
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tions. Cell viability is monitored, for example, over 24-96
hrs of incubation with peptidomimetic macrocycles (0.5 to
50 uM) to identify those that kill at EC;,<10 uM. Several
standard assays that measure cell viability are commercially
available and are optionally used to assess the efficacy of the
peptidomimetic macrocycles. In addition, assays that mea-
sure Annexin V and caspase activation are optionally used to
assess whether the peptidomimetic macrocycles kill cells by
activating the apoptotic machinery. For example, the Cell
Titer-glo assay is used which determines cell viability as a
function of intracellular ATP concentration.

In Vivo Stability Assay.

To investigate the in vivo stability of the peptidomimetic
macrocycles, the compounds are, for example, administered
to mice and/or rats by IV, IP, PO or inhalation routes at
concentrations ranging from 0.1 to 50 mg/kg and blood
specimens withdrawn at 0, 5', 15', 30", 1 hr, 4 hrs, 8 hrs and
24 hours post-injection. Levels of intact compound in 25 pl.
of fresh serum are then measured by LC-MS/MS as above.

In Vivo Efficacy in Animal Models.

To determine the anti-oncogenic activity of peptidomi-
metic macrocycles in vivo, the compounds are, for example,
given alone (IP, IV, PO, by inhalation or nasal routes) or in
combination with sub-optimal doses of relevant chemo-
therapy (e.g., cyclophosphamide, doxorubicin, etoposide).
In one example, 5x10° RS4; 11 cells (established from the
bone marrow of a patient with acute lymphoblastic leuke-
mia) that stably express luciferase are injected by tail vein in
NOD-SCID mice 3 hrs after they have been subjected to
total body irradiation. If left untreated, this form of leukemia
is fatal in 3 weeks in this model. The leukemia is readily
monitored, for example, by injecting the mice with D-lu-
ciferin (60 mg/kg) and imaging the anesthetized animals
(e.g., Xenogen In Vivo Imaging System, Caliper Life Sci-
ences, Hopkinton, Mass.). Total body bioluminescence is
quantified by integration of photonic flux (photons/sec) by
Living Image Software (Caliper Life Sciences, Hopkinton,
Mass.). Peptidomimetic macrocycles alone or in combina-
tion with sub-optimal doses of relevant chemotherapeutics
agents are, for example, administered to leukemic mice (10
days after injection/day 1 of experiment, in bioluminescence
range of 14-16) by tail vein or IP routes at doses ranging
from 0.1 mg/kg to 50 mg/kg for 7 to 21 days. Optionally, the
mice are imaged throughout the experiment every other day
and survival monitored daily for the duration of the experi-
ment. Expired mice are optionally subjected to necropsy at
the end of the experiment. Another animal model is implan-
tation into NOD-SCID mice of DoHH2, a cell line derived
from human follicular lymphoma, that stably expresses
Iuciferase. These in vivo tests optionally generate prelimi-
nary pharmacokinetic, pharmacodynamic and toxicology
data.

Clinical Trials.

To determine the suitability of the peptidomimetic mac-
rocycles for treatment of humans, clinical trials are per-
formed. For example, patients diagnosed with cancer and in
need of treatment can be selected and separated in treatment
and one or more control groups, wherein the treatment group
is administered a peptidomimetic macrocycle, while the
control groups receive a placebo or a known anti-cancer
drug. The treatment safety and efficacy of the peptidomi-
metic macrocycles can thus be evaluated by performing
comparisons of the patient groups with respect to factors
such as survival and quality-of-life. In this example, the
patient group treated with a peptidomimetic macrocycle can
show improved long-term survival compared to a patient
control group treated with a placebo.
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Pharmaceutical Compositions and Routes of Administra-
tion

Pharmaceutical compositions disclosed herein include
peptidomimetic macrocycles and pharmaceutically accept-
able derivatives or prodrugs thereof. A “pharmaceutically
acceptable derivative” means any pharmaceutically accept-
able salt, ester, salt of an ester, pro-drug or other derivative
of'a compound disclosed herein which, upon administration
to a recipient, is capable of providing (directly or indirectly)
a compound disclosed herein. Particularly favored pharma-
ceutically acceptable derivatives are those that increase the
bioavailability of the compounds when administered to a
mammal (e.g., by increasing absorption into the blood of an
orally administered compound) or which increases delivery
of the active compound to a biological compartment (e.g.,
the brain or lymphatic system) relative to the parent species.
Some pharmaceutically acceptable derivatives include a
chemical group which increases aqueous solubility or active
transport across the gastrointestinal mucosa.

In some embodiments, peptidomimetic macrocycles are
modified by covalently or non-covalently joining appropri-
ate functional groups to enhance selective biological prop-
erties. Such modifications include those which increase
biological penetration into a given biological compartment
(e.g., blood, lymphatic system, central nervous system),
increase oral availability, increase solubility to allow admin-
istration by injection, alter metabolism, and alter rate of
excretion.

Pharmaceutically acceptable salts of the compounds dis-
closed herein include those derived from pharmaceutically
acceptable inorganic and organic acids and bases. Examples
of suitable acid salts include acetate, adipate, benzoate,
benzenesulfonate, butyrate, citrate, digluconate, dodecylsul-
fate, formate, fumarate, glycolate, hemisulfate, heptanoate,
hexanoate, hydrochloride, hydrobromide, hydroiodide, lac-
tate, maleate, malonate, methanesulfonate, 2-naphthalene-
sulfonate, nicotinate, nitrate, palmoate, phosphate, picrate,
pivalate, propionate, salicylate, succinate, sulfate, tartrate,
tosylate and undecanoate. Salts derived from appropriate
bases include alkali metal (e.g., sodium), alkaline earth
metal (e.g., magnesium), ammonium and N-(alkyl),* salts.

For preparing pharmaceutical compositions from the
compounds disclosed herein, pharmaceutically acceptable
carriers include either solid or liquid carriers. Solid form
preparations include powders, tablets, pills, capsules,
cachets, suppositories, and dispersible granules. A solid
carrier can be one or more substances, which also acts as
diluents, flavoring agents, binders, preservatives, tablet dis-
integrating agents, or an encapsulating material. Details on
techniques for formulation and administration are well
described in the scientific and patent literature, see, e.g., the
latest edition of Remington’s Pharmaceutical Sciences,
Maack Publishing Co, Easton Pa.

In powders, the carrier is a finely divided solid, which is
in a mixture with the finely divided active component. In
tablets, the active component is mixed with the carrier
having the necessary binding properties in suitable propor-
tions and compacted in the shape and size desired.

Suitable solid excipients are carbohydrate or protein fill-
ers include, but are not limited to sugars, including lactose,
sucrose, mannitol, or sorbitol; starch from corn, wheat, rice,
potato, or other plants; cellulose such as methyl cellulose,
hydroxypropylmethyl-cellulose, or sodium carboxymethyl-
cellulose; and gums including arabic and tragacanth; as well
as proteins such as gelatin and collagen. If desired, disinte-
grating or solubilizing agents are added, such as the cross-
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linked polyvinyl pyrrolidone, agar, alginic acid, or a salt
thereof, such as sodium alginate.

Liquid form preparations include solutions, suspensions,
and emulsions, for example, water or water/propylene glycol
solutions. For parenteral injection, liquid preparations can be
formulated in solution in aqueous polyethylene glycol solu-
tion.

The pharmaceutical preparation can be in unit dosage
form. In such form the preparation is subdivided into unit
doses containing appropriate quantities of the active com-
ponent. The unit dosage form can be a packaged preparation,
the package containing discrete quantities of preparation,
such as packeted tablets, capsules, and powders in vials or
ampoules. Also, the unit dosage form can be a capsule,
tablet, cachet, or lozenge itself, or it can be the appropriate
number of any of these in packaged form.

When one or more compositions disclosed herein com-
prise a combination of a peptidomimetic macrocycle and
one or more additional therapeutic or prophylactic agents,
both the compound and the additional agent should be
present at dosage levels of between about 1 to 100%, and
more preferably between about 5 to 95% of the dosage
normally administered in a monotherapy regimen. In some
embodiments, the additional agents are administered sepa-
rately, as part of a multiple dose regimen, from one or more
compounds disclosed herein. Alternatively, those agents are
part of a single dosage form, mixed together with the
compounds disclosed herein in a single composition.

Methods of Use

In one aspect, provided herein are novel peptidomimetic
macrocycles that are useful in competitive binding assays to
identify agents which bind to the natural ligand(s) of the
proteins or peptides upon which the peptidomimetic mac-
rocycles are modeled. For example, in the p53/MDMX
system, labeled peptidomimetic macrocycles based on p53
can be used in a MDMX binding assay along with small
molecules that competitively bind to MDMX. Competitive
binding studies allow for rapid in vitro evaluation and
determination of drug candidates specific for the p53/
MDMX system. Such binding studies can be performed with
any of the peptidomimetic macrocycles disclosed herein and
their binding partners.

Further provided are methods for the generation of anti-
bodies against the peptidomimetic macrocycles. In some
embodiments, these antibodies specifically bind both the
peptidomimetic macrocycle and the precursor peptides, such
as p53, to which the peptidomimetic macrocycles are
related. Such antibodies, for example, disrupt the native
protein-protein interaction, for example, binding between
p53 and MDMX.

In other aspects, provided herein are both prophylactic
and therapeutic methods of treating a subject at risk of (or
susceptible to) a disorder or having a disorder associated
with aberrant (e.g., insufficient or excessive) expression or
activity of the molecules including p53, MDM2 or MDMX.

In another embodiment, a disorder is caused, at least in
part, by an abnormal level of p53 or MDM2 or MDMX,
(e.g., over or under expression), or by the presence of p53 or
MDM2 or MDMX exhibiting abnormal activity. As such,
the reduction in the level and/or activity of p53 or MDM2 or
MDMX, or the enhancement of the level and/or activity of
p53 or MDM2 or MDMX, by peptidomimetic macrocycles
derived from p53, is used, for example, to ameliorate or
reduce the adverse symptoms of the disorder.

In another aspect, provided herein are methods for treat-
ing or preventing a disease including hyperproliferative
disease and inflammatory disorder by interfering with the



US 10,967,042 B2

5§

interaction or binding between binding partners, for
example, between p53 and MDM2 or p53 and MDMX.
These methods comprise administering an effective amount
of a compound to a warm blooded animal, including a
human. In some embodiments, the administration of one or
more compounds disclosed herein induces cell growth arrest
or apoptosis.

As used herein, the term “treatment” is defined as the
application or administration of a therapeutic agent to a
patient, or application or administration of a therapeutic
agent to an isolated tissue or cell line from a patient, who has
a disease, a symptom of disease or a predisposition toward
a disease, with the purpose to cure, heal, alleviate, relieve,
alter, remedy, ameliorate, improve or affect the disease, the
symptoms of disease or the predisposition toward disease.

In some embodiments, the peptidomimetic macrocycles
can be used to treat, prevent, and/or diagnose cancers and
neoplastic conditions. As used herein, the terms “cancer”,
“hyperproliferative” and “neoplastic” refer to cells having
the capacity for autonomous growth, i.e., an abnormal state
or condition characterized by rapidly proliferating cell
growth. Hyperproliferative and neoplastic disease states can
be categorized as pathologic, i.e., characterizing or consti-
tuting a disease state, or can be categorized as non-patho-
logic, i.e., a deviation from normal but not associated with
a disease state. The term is meant to include all types of
cancerous growths or oncogenic processes, metastatic tis-
sues or malignantly transformed cells, tissues, or organs,
irrespective of histopathologic type or stage of invasiveness.
A metastatic tumor can arise from a multitude of primary
tumor types, including but not limited to those of breast,
lung, liver, colon and ovarian origin. “Pathologic hyperpro-
liferative” cells occur in disease states characterized by
malignant tumor growth. Examples of non-pathologic
hyperproliferative cells include proliferation of cells asso-
ciated with wound repair. Examples of cellular proliferative
and/or differentiative disorders include cancer, e.g., carci-
noma, sarcoma, or metastatic disorders. In some embodi-
ments, the peptidomimetic macrocycles are novel therapeu-
tic agents for controlling breast cancer, ovarian cancer, colon
cancer, lung cancer, metastasis of such cancers and the like.

Examples of cancers or neoplastic conditions include, but
are not limited to, a fibrosarcoma, myosarcoma, liposar-
coma, chondrosarcoma, osteogenic sarcoma, chordoma,
angiosarcoma, endotheliosarcoma, lymphangiosarcoma,
lymphangioendotheliosarcoma, synovioma, mesothelioma,
Ewing’s tumor, leiomyosarcoma, rhabdomyosarcoma, gas-
tric cancer, esophageal cancer, rectal cancer, pancreatic
cancer, ovarian cancer, prostate cancer, uterine cancer, can-
cer of the head and neck, skin cancer, brain cancer, squa-
mous cell carcinoma, sebaceous gland carcinoma, papillary
carcinoma, papillary adenocarcinoma, cystadenocarcinoma,
medullary carcinoma, bronchogenic carcinoma, renal cell
carcinoma, hepatoma, bile duct carcinoma, choriocarci-
noma, seminoma, embryonal carcinoma, Wilm’s tumor,
cervical cancer, testicular cancer, small cell lung carcinoma,
non-small cell lung carcinoma, bladder carcinoma, epithelial
carcinoma, glioma, astrocytoma, medulloblastoma, cranio-
pharyngioma, ependymoma, pinealoma, hemangioblastoma,
acoustic neuroma, oligodendroglioma, meningioma, mela-
noma, neuroblastoma, retinoblastoma, leukemia, lym-
phoma, or Kaposi sarcoma.

In some embodiments, the cancer is head and neck cancer,
melanoma, lung cancer, breast cancer, or glioma.

Examples of proliferative disorders include hematopoietic
neoplastic disorders. As used herein, the term “hematopoi-
etic neoplastic disorders” includes diseases involving hyper-
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plastic/neoplastic cells of hematopoietic origin, e.g., arising
from myeloid, lymphoid or erythroid lineages, or precursor
cells thereof. The diseases can arise from poorly differenti-
ated acute leukemias, e.g., erythroblastic leukemia and acute
megakaryoblastic leukemia. Additional exemplary myeloid
disorders include, but are not limited to, acute promyeloid
leukemia (APML), acute myelogenous leukemia (AML) and
chronic myelogenous leukemia (CML) (reviewed in Vaickus
(1991), Crit Rev. Oncol./Hemotol. 11:267-97); lymphoid
malignancies include, but are not limited to acute lympho-
blastic leukemia (ALL) which includes B-lineage ALL and
T-lineage ALL, chronic lymphocytic leukemia (CLL), pro-
lymphocytic leukemia (PLL), hairy cell leukemia (HLL.) and
Waldenstrom’s macroglobulinemia (WM). Additional forms
of malignant lymphomas include, but are not limited to
non-Hodgkin lymphoma and variants thereof, peripheral T
cell lymphomas, adult T cell leukemia/lymphoma (ATL),
cutaneous T-cell lymphoma (CTCL), large granular lympho-
cytic leukemia (LGF), Hodgkin’s disease and Reed-Stem-
berg disease.

Examples of cellular proliferative and/or differentiative
disorders of the breast include, but are not limited to,
proliferative breast disease including, e.g., epithelial hyper-
plasia, sclerosing adenosis, and small duct papillomas;
tumors, e.g., stromal tumors such as fibroadenoma, phyl-
lodes tumor, and sarcomas, and epithelial tumors such as
large duct papilloma; carcinoma of the breast including in
situ (noninvasive) carcinoma that includes ductal carcinoma
in situ (including Paget’s disease) and lobular carcinoma in
situ, and invasive (infiltrating) carcinoma including, but not
limited to, invasive ductal carcinoma, invasive lobular car-
cinoma, medullary carcinoma, colloid (mucinous) carci-
noma, tubular carcinoma, and invasive papillary carcinoma,
and miscellaneous malignant neoplasms. Disorders in the
male breast include, but are not limited to, gynecomastia and
carcinoma.

Examples of cellular proliferative and/or differentiative
disorders of the skin include, but are not limited to prolif-
erative skin disease such as melanomas, including mucosal
melanoma, superficial spreading melanoma, nodular mela-
noma, lentigo (e.g. lentigo maligna, lentigo maligna mela-
noma, or acral lentiginous melanoma), amelanotic mela-
noma, desmoplastic melanoma, melanoma with features of
a Spitz nevus, melanoma with small nevus-like cells, poly-
poid melanoma, and soft-tissue melanoma; basal cell carci-
nomas including micronodular basal cell carcinoma, super-
ficial basal cell carcinoma, nodular basal cell carcinoma
(rodent ulcer), cystic basal cell carcinoma, cicatricial basal
cell carcinoma, pigmented basal cell carcinoma, aberrant
basal cell carcinoma, infiltrative basal cell carcinoma,
nevoid basal cell carcinoma syndrome, polypoid basal cell
carcinoma, pore-like basal cell carcinoma, and fibroepithe-
lioma of Pinkus; squamus cell carcinomas including
acanthoma (large cell acanthoma), adenoid squamous cell
carcinoma, basaloid squamous cell carcinoma, clear cell
squamous cell carcinoma, signet-ring cell squamous cell
carcinoma, spindle cell squamous cell carcinoma, Marjo-
lin’s ulcer, erythroplasia of Queyrat, and Bowen’s disease;
or other skin or subcutaneous tumors.

Examples of cellular proliferative and/or differentiative
disorders of the lung include, but are not limited to, bron-
chogenic carcinoma, including paraneoplastic syndromes,
bronchioloalveolar carcinoma, neuroendocrine tumors, such
as bronchial carcinoid, miscellaneous tumors, and metastatic
tumors; pathologies of the pleura, including inflammatory
pleural effusions, noninflammatory pleural effusions, pneu-
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mothorax, and pleural tumors, including solitary fibrous
tumors (pleural fibroma) and malignant mesothelioma.

Examples of cellular proliferative and/or differentiative
disorders of the colon include, but are not limited to,
non-neoplastic polyps, adenomas, familial syndromes, col-
orectal carcinogenesis, colorectal carcinoma, and carcinoid
tumors.

Examples of cellular proliferative and/or differentiative
disorders of the liver include, but are not limited to, nodular
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cell tumors, thecomafibromas, androblastomas, hill cell
tumors, and gonadoblastoma; and metastatic tumors such as
Krukenberg tumors.

While preferred embodiments of the present invention
have been shown and described herein, it will be obvious to
those skilled in the art that such embodiments are provided
by way of example only. Numerous variations, changes, and
substitutions will now occur to those skilled in the art
without departing from the invention. It should be under-

hy.perplasias,. adenomas, al}d malignant tumors, including 10 gtood that various alternatives to the embodiments described
primary carcinoma of the liver and metastatic tumors. herein can be employed in practicing the invention. It is
~Bxamples of cellular proliferative and/or differentiative  intended that the following claims define the scope and that
disorders of the ovary include, but are not limited to, ovarian methods and structures within the scope of these claims and
tumors such as, tumors of coelomic epithelium, serous their equivalents be covered thereby.
tumors, mucinous tumors, endometrioid tumors, clear cell 15
adenocarcinoma, cystadenofibroma, Brenner tumor, surface
enoc: e : EXAMPLES
epithelial tumors; germ cell tumors such as mature (benign)
teratomas, monodermal teratomas, immature malignant tera-
tomas, dysgerminoma, endodermal sinus tumor, choriocar- Example 1: Synthesis of 6-Chlorotryptophan Fmoc
cinoma; sex cord-stomal tumors such as, granulosa-theca Amino Acids
O
H
— 1) POCl;, DMF — NaBH,, ethanol
O
NI 4M NaOH N 2h
1) Boc,0, acetonitrile,
DMAP (cat), 2 h o)
Cl Cl
1
__________________________________________________________ -
quantitative
OH Br
PPhj3, NBSI
o CH,CLy, -40° C. o
N —_— N
80%
O\é O\é
Cl Cl
2 3
O

3(L.5orl.leq)

N
\ “\\\O u 1.5 or 1.1 eq KOtBu
Ni 0°C.tort,1h
RN s, DMF
R 45-66%

S-Ala-Ni—S—BPB R=Me
Gly-Ni—S—BPB R=H
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-continued

1) 3N HCI/MeOH
0 52°C.,3h
2) NayCO;3, 0° C.
_—
3) EDTA disodium,
1h, 1t
4) FmocOSu in

acetone, rt
overnight

\ Cl

70%

Tert-butyl 6-chloro-3-formyl-1H-indole-1-carboxylate, 1.
To a stirred solution of dry DMF (12 ml) was added
dropwise POCl; (3.92 mL, 43 mmol, 1.3 equiv) at 0° C.
under Argon. The solution was stirred at the same tempera-
ture for 20 min before a solution of 6-chloroindole (5.0 g, 33
mmol, 1 eq.) in dry DMF (30 mL) was added dropwise. The
resulting mixture was allowed to warm to room temperature
and stirred for an additional 2.5 h. Water (50 mL) was added
and the solution was neutralized with 4 uM aqueous NaOH
(pH~8). The resulting solid was filtered off, washed with
water and dried under vacuum. This material was directly
used in the next step without additional purification. To a
stirred solution of the crude formyl indole (33 mmol, 1 eq.)
in THF (150 mL) was added successively Boc,O (7.91 g,
36.3 mmol, 1.1 equiv) and DMAP (0.4 g, 3.3 mmol, 0.1
equiv) at room temperature under N,. The resulting mixture
was stirred at room temperature for 1.5 h and the solvent was
evaporated under reduced pressure. The residue was taken
up in EtOAc and washed with 1N HCI, dried and concen-
trated to give the formyl indole 1 (9 g, 98% over 2 steps) as
a white solid. 'H NMR (CDCl,) 8: 1.70 (s, Boc, 9H); 7.35
(dd, 1H); 8.21 (m, 3H); 10.07 (s, 1H).

Tert-butyl 6-chloro-3-(hydroxymethyl)-1H-indole-1-car-
boxylate, 2. To a solution of compound 1 (8.86 g, 32 mmol,
1 eq.) in ethanol (150 ml) was added NaBH, (2.4 g, 63
mmol, 2 eq.). The reaction was stirred for 3 h at room
temperature. The reaction mixture was concentrated and the
residue was poured into diethyl ether and water. The organic
layer was separated, dried over magnesium sulfate and
concentrated to give a white solid (8.7 g, 98%). This material
was directly used in the next step without additional puri-
fication. 'H NMR (CDCl,) &: 1.65 (s, Boc, 9H); 4.80 (s, 2H,
CH,); 7.21 (dd, 1H); 7.53 (m, 2H); 8.16 (bs, 1H).

Tert-butyl  3-(bromomethyl)-6-chloro-1H-indole-1-car-
boxylate, 3. To a solution of compound 2 (4.1 g, 14.6 mmol,
1 eq.) in dichloromethane (50 mL) under argon was added
a solution of triphenylphosphine (4.59 g, 17.5 mmol, 1.2 eq.)
in dichloromethane (50 mL) at —40° C. The reaction solution
was stirred an additional 30 min at 40° C. Then NBS (3.38
g, 19 mmol, 1.3 eq.) was added. The resulting mixture was
allowed to warm to room temperature and stirred overnight.
Dichloromethane was evaporated, Carbon Tetrachloride
(100 mL) was added and the mixture was stirred for 1 h and
filtrated. The filtrate was concentrated, loaded in a silica plug
and quickly eluted with 25% EtOAc in Hexanes. The
solution was concentrated to give a white foam (3.84 g,
77%). 'H NMR (CDCl,) 8: 1.66 (s, Boc, 9H); 4.63 (s, 2H,
CH,); 7.28 (dd, 1H); 7.57 (d, 1H); 7.64 (bs, 1H); 8.18 (bs,
1H).
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aMe-6Cl-Trp(Boc)-Ni—S—BPB, 4. To S-Ala-Ni—S—
BPB (2.66 g, 5.2 mmol, 1 eq.) and KO-tBu (0.87 g, 7.8
mmol, 1.5 eq.) was added 50 mL of DMF under argon. The
bromide derivative compound 3 (2.68 g, 7.8 mmol, 1.5 eq.)
in solution of DMF (5.0 mL) was added via syringe. The
reaction mixture was stirred at ambient temperature for 1 h.
The solution was then quenched with 5% aqueous acetic
acid and diluted with water. The desired product was
extracted in dichloromethane, dried and concentrated. The
oily product 4 was purified by flash chromatography (solid
loading) on normal phase using EtOAc and Hexanes as
eluents to give a red solid (1.78 g, 45% yield). aMe-6Cl-
Trp(Boc)-Ni—S—BPB, 4: M+H calc. 775.21, M+H obs.
775.26; "H NMR (CDCl,) &: 1.23 (s, 3H, aMe); 1.56 (m,
11H, Boc+CH.,); 1.82-2.20 (m, 4H, 2CH,); 3.03 (m, 1H,
CH,); 3.24 (m, 2H, CH,); 3.57 and 4.29 (AB system, 2H,
CH, (benzyl), J=12.8 Hz); 6.62 (d, 2H); 6.98 (d, 1H); 7.14
(m, 2H); 7.23 (m, 1H); 7.32-7.36 (m, SH); 7.50 (m, 2H);
7.67 (bs, 1H); 7.98 (d, 2H); 8.27 (m, 2H).

Fmoc-aMe-6Cl-Trp(Boc)-OH, 6. To a solution of 3N
HCI/MeOH (1/3, 15 mL) at 50° C. was added a solution of
compound 4 (1.75 g, 2.3 mmol, 1 eq.) in MeOH (5 ml)
dropwise. The starting material disappeared within 3-4 h.
The acidic solution was then cooled to 0° C. with an ice bath
and quenched with an aqueous solution of Na,CO; (1.21 g,
11.5 mmol, 5 eq.). Methanol was removed and 8 more
equivalents of Na,CO; (1.95 g, 18.4 mmol) were added to
the suspension. The Nickel scavenging EDTA disodium salt
dihydrate (1.68 g, 4.5 mmol, 2 eq.) was then added and the
suspension was stirred for 2 h. A solution of Fmoc-OSu
(0.84 g, 2.5 mmol, 1.1 eq.) in acetone (50 mL) was added
and the reaction was stirred overnight. Afterwards, the
reaction was diluted with diethyl ether and 1IN HCI. The
organic layer was then dried over magnesium sulfate and
concentrated in vacuo. The desired product 6 was purified on
normal phase using acetone and dichloromethane as eluents
to give a white foam (0.9 g, 70% yield). Fmoc-aMe-6Cl-
Trp(Boc)-OH, 6: M+H calc. 575.19, M+H obs. 575.37; 'H
NMR (CDCl,) 8: 1.59 (s, 9H, Boc); 1.68 (s, 3H, Me); 3.48
(bs, 2H, CH,); 4.22 (m, 1H, CH); 4.39 (bs, 2H, CH,); 5.47
(s, 1H, NH); 7.10 (m, 1H); 7.18 (m, 2H); 7.27 (m, 2H); 7.39
(m, 2H); 7.50 (m, 2H); 7.75 (d, 2H); 8.12 (bs, 1H).

6CI-Trp(Boc)-Ni—S—BPB, 5. To Gly-Ni—S—BPB (4.6
g, 9.2 mmol, 1 eq.) and KO-tBu (1.14 g, 10.1 mmol, 1.1 eq.)
was added 95 mL of DMF under argon. The bromide
derivative compound 3 (3.5 g, 4.6 mmol, 1.1 eq.) in solution
of DMF (10 ml) was added via syringe. The reaction
mixture was stirred at ambient temperature for 1 h. The
solution was then quenched with 5% aqueous acetic acid and
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diluted with water. The desired product was extracted in
dichloromethane, dried and concentrated. The oily product 5
was purified by flash chromatography (solid loading) on
normal phase using EtOAc and Hexanes as eluents to give
ared solid (5 g, 71% yield). 6Cl-Trp(Boc)-Ni—S—BPB, 5:
M+H calc. 761.20, M+H obs. 761.34; "H NMR (CDCl,) d:
1.58 (m, 11H, Boc+CH,); 1.84 (m, 1H); 1.96 (m, 1H); 2.24
(m, 2H, CH,); 3.00 (m, 1H, CH_); 3.22 (m, 2H, CH,); 3.45
and 4.25 (AB system, 2H, CH, (benzyl), J=12.8 Hz); 4.27
(m, 1H, CH,); 6.65 (d, 2H); 6.88 (d, 1H); 7.07 (m, 2H); 7.14
(m, 2H); 7.28 (m, 3H); 7.35-7.39 (m, 2H); 7.52 (m, 2H);
7.96 (d, 2H); 8.28 (m, 2H).

Fmoc-6Cl-Trp(Boc)-OH, 7. To a solution of 3N HCl/
MeOH (1/3, 44 ml) at 50° C. was added a solution of
compound 5 (5 g, 6.6 mmol, 1 eq.) in MeOH (10 ml)
dropwise. The starting material disappeared within 3-4 h.
The acidic solution was then cooled to 0° C. with an ice bath
and quenched with an aqueous solution of Na,CO; (3.48 g,
33 mmol, 5 eq.). Methanol was removed and 8 more
equivalents of Na,CO, (5.57 g, 52 mmol) were added to the
suspension. The Nickel scavenging EDTA disodium salt
dihydrate (4.89 g, 13.1 mmol, 2 eq.) and the suspension was
stirred for 2 h. A solution of Fmoc-OSu (2.21 g, 6.55 mmol,
1.1 eq.) in acetone (100 ml.) was added and the reaction was
stirred overnight. Afterwards, the reaction was diluted with
diethyl ether and 1N HCI. The organic layer was then dried
over magnesium sulfate and concentrated in vacuo. The
desired product 7 was purified on normal phase using
acetone and dichloromethane as eluents to give a white foam
(2.6 g, 69% yield). Fmoc-6Cl-Trp(Boc)-OH, 7: M+H calc.
561.17, M+H obs. 561.37; "H NMR (CDCl,) 8: 1.63 (s, 9H,
Boc); 3.26 (m, 2H, CH,); 4.19 (m, 1H, CH); 439 (m, 2H,
CH,); 4.76 (m, 1H); 5.35 (d, 1H, NH); 7.18 (m, 2H); 7.28
(m, 2H); 7.39 (m, 3H); 7.50 (m, 2H); 7.75 (d, 2H); 8.14 (bs,
1H).

Example 2: Peptidomimetic Macrocycles

Peptidomimetic macrocycles were synthesized, purified
and analyzed as previously described and as described
below (Schafmeister et al., J. Am. Chem. Soc. 122:5891-
5892 (2000); Schafmeister & Verdine, J. Am. Chem. Soc.
122:5891 (2005); Walensky et al., Science 305:1466-1470
(2004); and U.S. Pat. No. 7,192,713). Peptidomimetic mac-
rocycles were designed by replacing two or more naturally
occurring amino acids with the corresponding synthetic
amino acids. Substitutions were made at i and i+4, and i and
i+7 positions. Peptide synthesis was performed either manu-
ally or on an automated peptide synthesizer (Applied Bio-
systems, model 433A), using solid phase conditions, rink
amide AM resin (Novabiochem), and Fmoc main-chain
protecting group chemistry. For the coupling of natural
Fmoc-protected amino acids (Novabiochem), 10 equivalents
of amino acid and a 1:1:2 molar ratio of coupling reagents
HBTU/HOBt (Novabiochem)/DIEA were employed. Non-
natural amino acids (4 equiv) were coupled with a 1:1:2
molar ratio of HATU (Applied Biosystems)/HOBt/DIEA.
The N-termini of the synthetic peptides were acetylated,
while the C-termini were amidated.

Purification of cross-linked compounds was achieved by
high performance liquid chromatography (HPLC) (Varian
ProStar) on a reverse phase C18 column (Varian) to yield the
pure compounds. Chemical composition of the pure prod-
ucts was confirmed by LC/MS mass spectrometry (Micro-
mass LCT interfaced with Agilent 1100 HPLC system) and
amino acid analysis (Applied Biosystems, model 420A).
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The following protocol was used in the synthesis of
dialkyne-crosslinked peptidomimetic macrocycles, includ-
ing SP662, SP663 and SP664. Fully protected resin-bound
peptides were synthesized on a PEG-PS resin (loading 0.45
mmol/g) on a 0.2 mmol scale. Deprotection of the temporary
Fmoc group was achieved by 3x10 min treatments of the
resin bound peptide with 20% (v/v) piperidine in DMF. After
washing with NMP (3x), dichloromethane (3x) and NMP
(3x), coupling of each successive amino acid was achieved
with 1x60 min incubation with the appropriate preactivated
Fmoc-amino acid derivative. All protected amino acids (0.4
mmol) were dissolved in NMP and activated with HCTU
(0.4 mmol) and DIEA (0.8 mmol) prior to transfer of the
coupling solution to the deprotected resin-bound peptide.
After coupling was completed, the resin was washed in
preparation for the next deprotection/coupling cycle. Acety-
lation of the amino terminus was carried out in the presence
of acetic anhydride/DIEA in NMP. The LC-MS analysis of
a cleaved and deprotected sample obtained from an aliquot
of the fully assembled resin-bound peptide was accom-
plished in order to verifying the completion of each cou-
pling. In a typical example, tetrahydrofuran (4 ml) and
triethylamine (2 ml) were added to the peptide resin (0.2
mmol) in a 40 ml glass vial and shaken for 10 minutes.
Pd(PPh,),Cl, (0.014 g, 0.02 mmol) and copper iodide (0.008
g, 0.04 mmol) were then added and the resulting reaction
mixture was mechanically shaken 16 hours while open to
atmosphere. The diyne-cyclized resin-bound peptides were
deprotected and cleaved from the solid support by treatment
with TFA/H,O/TIS (95/5/5 v/v) for 2.5 h at room tempera-
ture. After filtration of the resin the TFA solution was
precipitated in cold diethyl ether and centrifuged to yield the
desired product as a solid. The crude product was purified by
preparative HPLC.

The following protocol was used in the synthesis of single
alkyne-crosslinked peptidomimetic macrocycles, including
SP665. Fully protected resin-bound peptides were synthe-
sized on a Rink amide MBHA resin (loading 0.62 mmol/g)
on a 0.1 mmol scale. Deprotection of the temporary Fmoc
group was achieved by 2x20 min treatments of the resin
bound peptide with 25% (v/v) piperidine in NMP. After
extensive flow washing with NMP and dichloromethane,
coupling of each successive amino acid was achieved with
1x60 min incubation with the appropriate preactivated
Fmoc-amino acid derivative. All protected amino acids (1
mmol) were dissolved in NMP and activated with HCTU (1
mmol) and DIEA (1 mmol) prior to transfer of the coupling
solution to the deprotected resin-bound peptide. After cou-
pling was completed, the resin was extensively flow washed
in preparation for the next deprotection/coupling cycle.
Acetylation of the amino terminus was carried out in the
presence of acetic anhydride/DIEA in NMP/NMM. The
LC-MS analysis of a cleaved and deprotected sample
obtained from an aliquot of the fully assembled resin-bound
peptide was accomplished in order to verifying the comple-
tion of each coupling. In a typical example, the peptide resin
(0.1 mmol) was washed with DCM. Resin was loaded into
amicrowave vial. The vessel was evacuated and purged with
nitrogen. Molybdenumhexacarbonyl (0.01 eq, Sigma
Aldrich 199959) was added. Anhydrous chlorobenzene was
added to the reaction vessel. Then 2-fluorophenol (1 eq,
Sigma Aldrich F12804) was added. The reaction was then
loaded into the microwave and held at 130° C. for 10
minutes. Reaction may need to be pushed a subsequent time
for completion. The alkyne metathesized resin-bound pep-
tides were deprotected and cleaved from the solid support by
treatment with TFA/H,O/TIS (94/3/3 v/v) for 3 h at room
temperature. After filtration of the resin the TFA solution
was precipitated in cold diethyl ether and centrifuged to
yield the desired product as a solid. The crude product was
purified by preparative HPLC.
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Table 1 shows a list of peptidomimetic macrocycles
prepared.
TABLE 1

SEQ

1D Exact Found Calc Calc Calc
SP Sequence NO: Isomer Mass Mass (M+1)Y1 (M+2)/2 (M+3)3
SP1 Ac-FSr8AYWEAc3cLSAAA-NH2 10 1456.78 729.44 1457.79 729.4 486.6
SP2 Ac-F$r8AYWEAc3cLSAAiIbA-NH2 11 1470.79 736.4 1471.8 736.4 491.27
SP3 Ac-LTF$r8 AYWAQL$SANle-NH2 12 171597 859.02 1716.98 858.99 573
SP4 Ac-LTF$r8 AYWAQLS$SAL-NH2 13 171597 859.02 1716.98 858.99 573
SP5 Ac-LTF$r8 AYWAQL$SAM-NH2 14 1733.92 868.48 1734.93 867.97 578.98
SP6 Ac-LTF$r8 AYWAQL$SAL-NH2 15 1729.98 86598 1730.99 866 577.67
SP7 Ac-LTF$r8 AYWAQL$SAF-NH2 16 1749.95 87636 1750.96 875.98 584.32
SP8 Ac-LTF$r8 AYWAQLS$SAI-NH2 17 171597 859.02 1716.98 858.99 573
SP9 Ac-LTF$r8 AYWAQL$SAChg-NH2 18 1741.98 871.98 1742.99 872 581.67
SP10 Ac-LTF$r8 AYWAQL$SAAib-NH2 19 1687.93 84536 1688.94 844.97 563.65
SP11 Ac-LTF$r8 AYWAQLS$SAA-NH2 20 1673.92 838.01 1674.93 837.97 558.98
SP12 Ac-LTF$r8 AYWASL$S$Nle-NH2 21 1767.04 884.77 1768.05 884.53 590.02
SP13 Ac-LTF$r8AYWASL$SSA-NH2 22 172499 864.23 1726 863.5 576
SP14 Ac-F$r8AYWEAc3cLSAANle-NH2 23 1498.82  750.46 1499.83 750.42 500.61
SP15 Ac-FSr8AYWEAC3cLSAAL-NH2 24 1498.82  750.46 1499.83 750.42 500.61
SP16 Ac-FSr8AYWEAc3cLSAAM-NH2 25 1516.78 759.41 1517.79 759.4 506.6
SP17 Ac-FSr8AYWEAc3cLSAAhL-NH2 26 1512.84 757.49 1513.85 757.43 505.29
SP18 Ac-FSr8AYWEAC3cLSAAF-NH2 27 1532.81 767.48 1533.82 767.41 511.94
SP19 Ac-FSr8AYWEAc3cLSAAI-NH2 28 1498.82 75039  1499.83 750.42 500.61
SP20 Ac-FSr8AYWEAc3cLSAAChg-NH2 29 1524.84 763.48 1525.85 763.43 509.29
SP21 Ac-FSr8AYWEAc3cL$AACha-NH2 30 1538.85 770.44 1539.86 770.43 513.96
SP22 Ac-F$r8AYWEAc3cLSAAAiIb-NH2 31 1470.79 736.84 1471.8 736.4 491.27
SP23 Ac-LTF$r8AYWAQLSAAAIbV-NH2 32 1771.01 885.81 1772.02 886.51 591.34
SP24 Ac-LTF$r8AYWAQLSAAAIbV-NH2 33 iso2  1771.01 886.26 1772.02 886.51 591.34
SP25 Ac-LTF$r8 AYWAQL$SAiIbAA-NH2 34 1758.97 879.80 1759.98 880.49 587.33
SP26 Ac-LTF$r8 AYWAQL$SAiIbAA-NH2 35 iso2 175897 880.34 175998 880.49 587.33
SP27 Ac-HLTF$r8HHWHQL$ AANIeNle-NH?2 36 2056.15 1028.86 2057.16 1029.08 686.39
SP28 Ac-DLTF$r8 HHWHQL$RRLV-NH2 37 2190.23  731.15 2191.24 1096.12 731.08
SP29 Ac-HHTF$r8HHWHQLSAAMI-NH?2 38 2098.08 700.43  2099.09 1050.05 700.37
SP30 Ac-F$r8HHWHQL$RRDCha-NH2 39 1917.06 959.96 1918.07 959.54 640.03
SP31 Ac-F$r8HHWHQLSHRFV-NH2 40 1876.02 938.65 1877.03 939.02 626.35
SP32 Ac-HLTF$r8HHWHQLSAARLA-NH2 41 2028.12 6772 2029.13 1015.07 677.05
SP33 Ac-DLTF$r8HHWHQL$RRChgl-NH2 42 2230.26 1115.89 2231.27 1116.14 744.43
SP34 Ac-DLTF$r8HHWHQL$RRChgl-NH2 43 iso2  2230.26 111596 2231.27 1116.14 744.43
SP35 Ac-HHTF$r8HHWHQL$ AAChav-NH2 44 2106.14 1053.95 2107.15 1054.08 703.05
SP36 Ac-F$r8HHWHQLS$RRDa-NH?2 45 1834.99 918.3 1836 918.5 612.67
SP37 Ac-F$r8HHWHQLSHRAiIbG-NH2 46 1771.95 886.77 1772.96 886.98 591.66
SP38 Ac-F$r8AYWAQLSHHNIeL-NH2 47 1730.97 866.57 1731.98 866.49 578
SP39 Ac-F$r8AYWSALSHQANIe-NH2 48 1638.89 820.54 1639.9 820.45 547.3
SP40 Ac-F$r8AYWVQLSQHChgl-NH2 49 1776.01 889.44 1777.02 889.01 593.01
SP41 Ac-F$r8AYWTALSQQNIev-NH2 50 1671.94 836.97 1672.95 836.98 558.32
SP42 Ac-F$r8AYWYQLS$HAIbAa-NH2 51 1686.89 844.52 1687.9 844.45 563.3
SP43 Ac-LTF$r8 AYWAQL$HHLa-NH2 52 1903.05 952.27 1904.06 952.53 635.36
SP44 Ac-LTF$r8 AYWAQL$HHLa-NH2 53 iso2  1903.05 952.27 1904.06 952.53 635.36
SP45 Ac-LTF$r8 AYWAQL$HQNIev-NH2 54 1922.08 962.48 1923.09 962.05 641.7
SP46 Ac-LTF$r8 AYWAQL$HQNIev-NH2 55 iso2  1922.08 9624 1923.09 962.05 641.7
SP47 Ac-LTF$r8 AYWAQLSQQMI-NH2 56 1945.05 973.95 1946.06 973.53 649.36
SP48 Ac-LTF$r8 AYWAQLSQQMI-NH2 57 is02  1945.05 973.88 1946.06 973.53 649.36
SP49 Ac-LTF$r8 AYWAQLSHAIbhLV-NH2 58 1893.09 94831 18%94.1 947.55 632.04
SP50 Ac-LTF$r8 AYWAQL$AHFA-NH?2 59 1871.01 9374 1872.02 936.51 624.68
SP51 Ac-HLTF$r8HHWHQL$ AANlel-NH2 60 2056.15 1028.79 2057.16 1029.08 686.39
SP52 Ac-DLTF$r8HHWHQL$RRLa-NH2 61 2162.2 721.82  2163.21 1082.11 721.74
SP53 Ac-HHTF$r8HHWHQL$ AAMv-NH2 62 2084.07 1042.92 2085.08 1043.04 695.7
SP54 Ac-F$r8HHWHQLSRRDA-NH2 63 1834.99 612.74 1836 918.5 612.67
SP55 Ac-F$r8HHWHQLS$HRF Cha-NH2 64 1930.06 966.47 1931.07 966.04 644.36
SP56 Ac-FSr8AYWEALSAA-NHAm 65 1443.82 1445.71 1444.83 722.92 482.28
SP57 Ac-FSr8AYWEALSAA-NHiAm 66 1443.82  723.13 144483 722.92 482.28
SP58 Ac-F$r8AYWEALSAA-NHnPr3Ph 67 1491.82 7473 1492.83 746.92 408.28
SP59 Ac-F$r8AYWEALSAA-NHnBu33Me 68 1457.83 1458.94 1458.84 729.92 486.95
SP60 Ac-FSr8AYWEALSAA-NHnPr 69 1415.79 709.28 1416.8 708.9 472.94
SP6l Ac-F$r8AYWEALSAA-NHnEt2Ch 70 1483.85 1485.77 1484.86 742.93 495.62
SP62 Ac-F$r8AYWEALSAA-NHnEt2Cp 71 1469.83 1470.78 1470.84 735.92 490.95
SP63 Ac-F$r8AYWEALSAA-NHHex 72 1457.83 730.19 1458.84 729.92 486.95
SPo64 Ac-LTF$r8 AYWAQLSAATIA-NH2 73 1771.01 885.81 1772.02 886.51 591.34
SP65 Ac-LTF$r8 AYWAQLSAATIA-NH2 74 iso2  1771.01 866.8 1772.02 886.51 591.34
SP66 Ac-LTF$r8 AYWAALSAAMA-NH2 75 1731.94 867.08 1732.95 866.98 578.32
SP67 Ac-LTF$r8 AYWAALSAAMA-NH2 76 iso2 173194 867.28 173295 866.98 578.32
SP68 Ac-LTF$r8AYWAQLSAANIeA-NH2 77 1771.01 867.1 1772.02 886.51 591.34
SP69 Ac-LTF$r8AYWAQLSAANIeA-NH2 78 iso2  1771.01 886.89 1772.02 886.51 591.34
SP70 Ac-LTF$r8 AYWAQL$AATa-NH2 79 1771.01 886.8 1772.02 886.51 591.34
SP71 Ac-LTF$r8 AYWAQL$AATa-NH2 80 iso2  1771.01 887.09 1772.02 886.51 591.34
SP72 Ac-LTF$r8 AYWAALSAAMa-NH?2 81 1731.94 867.17 1732.95 866.98 578.32

SP73 Ac-LTF$r8AYWAALSAAMa-NH?2 82 iso2  1731.94 867.37 1732.95 866.98 578.32
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SEQ

D Exact  Found Calc Cale Calc
SP Sequence NO: Isomer Mass Mass (M+1)Y1 (M+2)/2 (M+3)3
SP74 Ac-LTF$r8AYWAQLSAANlea-NH2 83 1771.01 887.08 1772.02 886.51 591.34
SP75 Ac-LTF$r8AYWAQLSAANlea-NH2 84 iso2  1771.01 887.08 1772.02 886.51 591.34
SP76 Ac-LTF$r8AYWAALSAATv-NH2 85 1742.02 872.37 1743.03 872.02 581.68
SP77 Ac-LTF$r8AYWAALSAATv-NH2 86 iso2  1742.02 872.74 1743.03 872.02 581.68
SP78 Ac-LTF$r8AYWAQLSAAMv-NH2 87 1817 910.02  1818.01 909.51 606.67
SP79 Ac-LTF$r8AYWAALSAANlev-NH2 88 1742.02 872.37 1743.03 872.02 581.68
SPRO Ac-LTF$r8AYWAALSAANlev-NH2 89 iso2  1742.02 872.28  1743.03 872.02 581.68
SP81 Ac-LTF$r8AYWAQLSAATI-NH?2 90 1813.05 907.81 1814.06 907.53 605.36
SP82 Ac-LTF$r8AYWAQLSAATI-NH?2 91 iso2  1813.05 907.81 1814.06 907.53 605.36
SP8&3 Ac-LTF$r8AYWAALSAAMI-NH2 92 1773.99 887.37 1775 888 592.34
SPg4 Ac-LTF$r8AYWAQLS A ANIel-NH2 93 1813.05 907.61 1814.06 907.53 605.36
SP8&5 Ac-LTF$r8AYWAQLS A ANIel-NH2 94 iso2  1813.05 907.71 1814.06 907.53 605.36
SP&6 Ac-F$r8AYWEALSAAMA-NH?2 95 1575.82  789.02  1576.83 788.92 526.28
SPR7 Ac-F$r8AYWEALSAANIeA-NH2 96 1557.86 780.14  1558.87 779.94 520.29
SP88 Ac-F$r8AYWEALS$AATa-NH2 97 1557.86 780.33  1558.87 779.94 520.29
SPg9 Ac-F$r8AYWEALS$AAMa-NH2 98 1575.82  789.3 1576.83 788.92 526.28
SP90 Ac-F$r8AYWEALS$A ANlea-NH2 99 1557.86 779.4 1558.87 779.94 520.29
SPo1 Ac-F$r8AYWEALSAATv-NH2 100 1585.89 794.29  1586.9 793.95 529.64
SP92 Ac-F$r8AYWEALSAAMv-NH2 101 1603.85 803.08 1604.86 802.93 535.62
SP93 Ac-F$r8AYWEALS$AANlev-NH2 102 1585.89 793.46  1586.9 793.95 529.64
SPo4 Ac-F$r8AYWEALSAATI-NH2 103 1599.91 800.49  1600.92 800.96 53431
SP95 Ac-F$r8AYWEALSAAMI-NH2 104 1617.86 809.44 1618.87 809.94 540.29
SP96 Ac-F$r8AYWEALSAANlel-NH2 105 1599.91 801.7 1600.92 800.96 53431
SP97 Ac-F$r8AYWEALSAANlel-NH2 106 iso2 159991 80142 1600.92 800.96 53431
SP9g Ac-LTF$r8AY6cIWAQLSSAA-NH2 107 1707.88 85572  1708.89 854.95 570.3
SP99 Ac-LTF$r8AY6cIWAQLSSAA-NH2 108 iso2  1707.88 855.35 1708.89 854.95 570.3
SP100  Ac-WTF$r8FYWSQL$AVAa-NH2 109 1922.01 962.21  1923.02 962.01 641.68
SP101  Ac-WTF$r8FYWSQL$AVAa-NH2 110 iso2  1922.01 96249  1923.02 962.01 641.68
SP102  Ac-WTF$r8VYWSQLSAVA-NH2 111 1802.98 902.72  1803.99 902.5 602
SP103  Ac-WTF$r8VYWSQLSAVA-NH2 112 iso2  1802.98 903 1803.99 902.5 602
SP104  Ac-WTF$r8FYWSQL$SAAa-NH2 113 1909.98 956.47  1910.99 956 637.67
SP105  Ac-WTF$r8FYWSQL$SAAa-NH2 114 iso2 190998 95647  1910.99 956 637.67
SP106  Ac-WTF$r8VYWSQL$AVAaa-NH2 115 1945.05 974.15  1946.06 973.53 649.36
SP107  Ac-WTF$r8VYWSQL$AVAaa-NH2 116 iso2  1945.05 973.78  1946.06 973.53 649.36
SP108  Ac-LTF$r8AYWAQL$AVG-NH2 117 1671.94 837.52 167295 836.98 558.32
SP109  Ac-LTF$r8 AYWAQL$AVG-NH2 118 iso2  1671.94 837.21 1672.95 836.98 558.32
SP110 Ac-LTF$r8AYWAQLSAVQ-NH2 119 1742.98 87274 1743.99 872.5 582
SP111  Ac-LTF$r8AYWAQLS$AVQ-NH2 120 iso2 174298 872.74  1743.99 872.5 582
SP112  Ac-LTF$r8 AYWAQLS$SAa-NH2 121 1673.92 83823 1674.93 837.97 558.98
SP113  Ac-LTF$r8AYWAQLS$SAa-NH2 122 iso2  1673.92 83832 1674.93 837.97 558.98
SP114  Ac-LTF$r8 AYWAQOL$SAA-NH2 123 1687.93 844.37 1688.94 844.97 563.65
SP115  Ac-LTF$r8 AYWAQIL$SAA-NH2 124 iso2  1687.93 844.81 1688.94 844.97 563.65
SP116  Ac-LTF$r8AYWEQLStSAS$-NH?2 125 1826 905.27  1827.01 914.01 609.67
SP117  Ac-LTF$r8 AYWAQLS$SLA-NH?2 126 1715.97 858.48 1716.98 858.99 573
SP118  Ac-LTF$r8 AYWAQLS$SLA-NH?2 127 iso2 171597 858.87 1716.98 858.99 573
SP119  Ac-LTF$r8 AYWAQL$SWA-NH?2 128 1788.96 895.21  1789.97 895.49 597.33
SP120  Ac-LTF$r8AYWAQL$SWA-NH?2 129 iso2  1788.96 895.28  1789.97 895.49 597.33
SP121  Ac-LTF$r8AYWAQLS$SVS-NH2 130 1717.94 859.84 171895 859.98 573.65
SP122  Ac-LTF$r8AYWAQLS$SAS-NH2 131 1689.91 845.85  1690.92 845.96 564.31
SP123  Ac-LTF$r8AYWAQLS$SVG-NH2 132 1687.93 844.81 1688.94 844.97 563.65
SP124  Ac-ETF$r8VYWAQLS$SAa-NH2 133 1717.91 859.76  1718.92 859.96 573.64
SP125  Ac-ETF$r8VYWAQLSSAA-NH2 134 1717.91 859.84 171892 859.96 573.64
SP126  Ac-ETF$r8VYWAQLS$SVA-NH2 135 1745.94 873.82 1746.95 873.98 582.99
SP127  Ac-ETF$r8VYWAQLSSLA-NH2 136 1759.96 880.85 1760.97 880.99 587.66
SP128  Ac-ETF$r8VYWAQLS$SWA-NH2 137 1832.95 917.34  1833.96 917.48 611.99
SP129  Ac-ETF$r8KYWAQLS$SWA-NH2 138 1861.98 931.92  1862.99 932 621.67
SP130  Ac-ETF$r8VYWAQLS$SVS-NH2 139 1761.93 881.89  1762.94 881.97 588.32
SP131  Ac-ETF$r8VYWAQLSSAS-NH2 140 1733.9  867.83 173491 867.96 578.97
SP132  Ac-ETF$r8VYWAQLS$SVG-NH2 141 1731.92 866.87 1732.93 866.97 578.31
SP133  Ac-LTF$r8VYWAQLS$SSa-NH2 142 1717.94 859.47 171895 859.98 573.65
SP134  Ac-ETF$r8VYWAQLS$SSa-NH2 143 1733.9  867.83 173491 867.96 578.97
SP135  Ac-LTF$r8VYWAQLS$SNa-NH2 144 1744.96 873.38  1745.97 873.49 582.66
SP136  Ac-ETF$r8VYWAQLS$SNa-NH2 145 1760.91 881.3 1761.92 881.46 587.98
SP137  Ac-LTF$r8VYWAQLS$SAa-NH2 146 1701.95 851.84 1702.96 851.98 568.32
SP138  Ac-LTF$r8VYWAQLS$SVA-NH2 147 1729.98 865.53  1730.99 866 577.67
SP139  Ac-LTF$r8VYWAQLS$SVA-NH2 148 iso2  1729.98 865.9 1730.99 866 577.67
SP140  Ac-LTF$r8VYWAQLS$SWA-NH?2 149 1816.99 909.42 1818 909.5 606.67
SP141  Ac-LTF$r8VYWAQLS$SVS-NH2 150 1745.98 873.9 1746.99 874 583
SP142  Ac-LTF$r8VYWAQLS$SVS-NH2 151 iso2 174598 873.9 1746.99 874 583
SP143  Ac-LTF$r8VYWAQLS$SAS-NH2 152 1717.94 859.84 171895 859.98 573.65
SP144  Ac-LTF$r8VYWAQLS$SAS-NH2 153 iso2  1717.94 85991  1718.95 859.98 573.65
SP145  Ac-LTF$r8VYWAQLS$SVG-NH2 154 1715.97 858.87 1716.98 858.99 573
SP146  Ac-LTF$r8VYWAQLS$SVG-NH2 155 iso2 171597 858.87 1716.98 858.99 573
SP147  Ac-LTF$r8EYWAQCha$SAA-NH2 156 1771.96 886.85 1772.97 886.99 591.66
SP148  Ac-LTF$r8EYWAQCha$SAA-NH2 157 iso2 1771.96 886.85 1772.97 886.99 591.66

SP149  Ac-LTF$r8EYWAQCpg$SAA-NH?2 158 174392 872.86 174493 872.97 582.31
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D Exact  Found Calc Cale Calc
SP Sequence NO: Isomer Mass Mass (M+1)Y1 (M+2)/2 (M+3)3
SP150  Ac-LTF$r8EYWAQCpg$SAA-NH2 159 iso2  1743.92 872.86 1744.93 872.97 582.31
SP151  Ac-LTF$r8EYWAQF$SAA-NH2 160 1765.91 883.44  1766.92 883.96 589.64
SP152  Ac-LTF$r8EYWAQF$SAA-NH2 161 iso2 176591 883.89 1766.92 883.96 589.64
SP153  Ac-LTF$r8EYWAQCba$SAA-NH2 162 1743.92 872.42 174493 872.97 582.31
SP154  Ac-LTF$r8EYWAQCba$SAA-NH2 163 iso2  1743.92 873.39  1744.93 872.97 582.31
SP155  Ac-LTF3CI$rSEYWAQLS$SAA-NH2 164 1765.89 883.89  1766.9 883.95 589.64
SP156  Ac-LTF3CI$r8SEYWAQLS$SAA-NH2 165 iso2  1765.89 883.96 1766.9 883.95 589.64
SP157  Ac-LTF34F2$r8EYWAQLS$SAA-NH2 166 1767.91 884.48 1768.92 884.96 590.31
SP158  Ac-LTF34F2$r8EYWAQLS$SAA-NH2 167 iso2  1767.91 884.48  1768.92 884.96 590.31
SP159  Ac-LTF34F2$r8EYWAQIL$SAA-NH2 168 1781.92 891.44 178293 891.97 594.98
SP160  Ac-LTF34F2$r8EYWAQIL$SAA-NH2 169 iso2  1781.92 891.88  1782.93 891.97 594.98
SP161  Ac-ETF$r8EYWAQLSSAA-NH2 170 1747.88 874.34  1748.89 874.95 583.63
SP162  Ac-LTF$r8AYWVQL$SSAA-NH?2 171 1701.95 851.4 1702.96 851.98 568.32
SP163  Ac-LTF$r8 AHWAQLS$SAA-NH?2 172 1647.91 824.83 1648.92 824.96 550.31
SP164  Ac-LTF$r8 AEWAQLS$SAA-NH2 173 1639.9 82039 164091 820.96 547.64
SP165  Ac-LTF$r8ASWAQL$SAA-NH2 174 1597.89 799.38  1598.9 799.95 533.64
SP166  Ac-LTF$r8 AEWAQLS$SAA-NH2 175 iso2  1639.9  820.39 164091 820.96 547.64
SP167  Ac-LTF$r8ASWAQL$SAA-NH2 176 iso2  1597.89 800.31  1598.9 799.95 533.64
SP168  Ac-LTF$r8 AF4coohWAQL$SAA-NH?2 177 1701.91 851.4 1702.92 851.96 568.31
SP169  Ac-LTF$r8 AF4coohWAQL$SAA-NH?2 178 iso2 170191 851.4 1702.92 851.96 568.31
SP170  Ac-LTF$r8 AHWAQLS$AAla-NH?2 179 1745 874.13  1746.01 873.51 582.67
SP171  Ac-ITF$r8FYWAQLSAAIa-NH2 180 1847.04 923.92  1848.05 924.53 616.69
SP172  Ac-ITF$r8EHWAQLS$AAla-NH?2 181 1803.01 903.17  1804.02 902.51 602.01
SP173  Ac-ITF$r8EHWAQL$AAla-NH?2 182 iso2  1803.01 903.17  1804.02 902.51 602.01
SP174  Ac-ETF$r8EHWAQLS$AATa-NH2 183 1818.97 910.76  1819.98 910.49 607.33
SP175  Ac-ETF$r8EHWAQLS$AATa-NH2 184 iso2  1818.97 910.85 1819.98 910.49 607.33
SP176  Ac-LTF$r8AHWVQLS$AAla-NH?2 185 1773.03 888.09  1774.04 887.52 592.02
SP177  Ac-ITF$r8FYWVQLSAATa-NH2 186 1875.07 939.16  1876.08 938.54 626.03
SP178  Ac-ITF$r8EYWVQLSAATa-NH2 187 1857.04 929.83  1858.05 929.53 620.02
SP179  Ac-ITF$r8EHWVQLSAAla-NH2 188 1831.04 916.86  1832.05 916.53 611.35
SP180  Ac-LTF$r8AEWAQLS$AATa-NH?2 189 1736.99 869.87 1738 869.5 580
SP181  Ac-LTF$r8 AF4coohWAQLS$AAla-NH?2 190 1799 900.17  1800.01 900.51 600.67
SP182  Ac-LTF$r8 AF4coohWAQLS$AAla-NH?2 191 iso2 1799 900.24  1800.01 900.51 600.67
SP183  Ac-LTF$r8 AHWAQLS$AHFA-NH?2 192 1845.01 923.89  1846.02 92351 616.01
SP184  Ac-ITF$r8FYWAQLSAHFA-NH2 193 1947.05 975.05  1948.06 974.53 650.02
SP185  Ac-ITF$r8FYWAQLSAHFA-NH2 194 iso2  1947.05 976.07 1948.06 974.53 650.02
SP186  Ac-ITF$r8FHWAQLSAEFA-NH2 195 1913.02 958.12 1914.03 957.52 638.68
SP187  Ac-ITF$r8FHWAQLSAEFA-NH2 196 iso2  1913.02 957.86 1914.03 957.52 638.68
SP188  Ac-ITF$r8EHWAQL$AHFA-NH2 197 1903.01 952.94  1904.02 95251 635.34
SP189  Ac-ITF$r8EHWAQL$AHFA-NH2 198 iso2  1903.01 953.87 1904.02 95251 635.34
SP190  Ac-LTF$r8AHWVQLSAHFA-NH2 199 1873.04 937.86  1874.05 937.53 625.35
SP191  Ac-ITF$r8FYWVQLSAHFA-NH2 200 1975.08 988.83  1976.09 988.55 659.37
SP192  Ac-ITF$r8EYWVQLSAHFA-NH2 201 1957.05 979.35  1958.06 979.53 653.36
SP193  Ac-ITF$r8EHWVQLSAHFA-NH2 202 1931.05 967 1932.06 966.53 644.69
SP194  Ac-ITF$r8EHWVQLSAHFA-NH2 203 iso2  1931.05 967.93  1932.06 966.53 644.69
SP195  Ac-ETF$r8EYWAALSSAA-NH2 204 1690.86 845.85  1691.87 846.44 564.63
SP196  Ac-LTF$Sr8AYWVALS$SAA-NH2 205 1644.93 824.08 1645.94 823.47 549.32
SP197  Ac-LTF$r8AHWAALS$SAA-NH?2 206 1590.89 796.88  1591.9 796.45 5313
SP198  Ac-LTF$r8AEWAALS$SAA-NH2 207 1582.88 791.9 1583.89 79245 528.63
SP199  Ac-LTF$r8AEWAALS$SAA-NH2 208 iso2  1582.88 791.9 1583.89 79245 528.63
SP200  Ac-LTF$r8ASWAAL$SAA-NH2 209 1540.87 770.74  1541.88 771.44 514.63
SP201  Ac-LTF$r8ASWAAL$SAA-NH2 210 iso2  1540.87 770.88  1541.88 771.44 514.63
SP202  Ac-LTF$Sr8AYWAALS$AATa-NH?2 211 1713.99 857.39 1715 858 572.34
SP203  Ac-LTF$Sr8AYWAALS$AATa-NH?2 212 iso2  1713.99 857.84 1715 858 572.34
SP204  Ac-LTF$r8 AYWAALS$AHFA-NH2 213 1813.99 907.86 1815 908 605.67
SP205  Ac-LTF$r8EHWAQLS$AHIa-NH?2 214 1869.03 936.1 1870.04 935.52 624.02
SP206  Ac-LTF$r8EHWAQLS$AHIa-NH?2 215 iso2  1869.03 937.03  1870.04 935.52 624.02
SP207  Ac-LTF$r8 AHWAQLS$AHIa-NH?2 216 1811.03 906.87  1812.04 906.52 604.68
SP208  Ac-LTF$r8EYWAQLS$AHIa-NH2 217 1895.04 949.15  1896.05 948.53 632.69
SP209  Ac-LTF$r8 AYWAQL$AAFa-NH2 218 1804.99 903.2 1806 903.5 602.67
SP210  Ac-LTF$r8AYWAQL$AAFa-NH2 219 iso2  1804.99 903.28 1806 903.5 602.67
SP211  Ac-LTF$r8 AYWAQL$AAWa-NH2 220 1844 922.81  1845.01 923.01 615.67
SP212  Ac-LTF$r8AYWAQL$AAVa-NH2 221 1756.99 878.86 1758 879.5 586.67
SP213  Ac-LTF$r8 AYWAQL$AAVa-NH2 222 iso2  1756.99 879.3 1758 879.5 586.67
SP214  Ac-LTF$r8AYWAQLSAALa-NH2 223 1771.01 886.26  1772.02 886.51 591.34
SP215  Ac-LTF$r8AYWAQLSAALa-NH2 224 iso2  1771.01 886.33  1772.02 886.51 591.34
SP216  Ac-LTF$r8EYWAQLS$AATa-NH?2 225 1829.01 914.89  1830.02 915.51 610.68
SP217  Ac-LTF$r8EYWAQLS$AATa-NH?2 226 iso2  1829.01 915.34  1830.02 915.51 610.68
SP218  Ac-LTF$r8EYWAQLS$AAFa-NH2 227 1863 932.87  1864.01 93251 622.01
SP219  Ac-LTF$r8EYWAQLS$AAFa-NH2 228 iso2 1863 932.87  1864.01 93251 622.01
SP220  Ac-LTF$r8EYWAQLS$AAVa-NH2 229 1815 908.23  1816.01 908.51 606.01
SP221  Ac-LTF$r8EYWAQLS$AAVa-NH2 230 iso2 1815 908.31  1816.01 908.51 606.01
SP222  Ac-LTF$r8EHWAQLS$AATa-NH?2 231 1803.01 903.17  1804.02 902.51 602.01
SP223  Ac-LTF$r8EHWAQLS$AATa-NH?2 232 iso2  1803.01 902.8 1804.02 902.51 602.01
SP224  Ac-LTF$r8EHWAQLS$AAWa-NH2 233 1876 939.34  1877.01 939.01 626.34

SP225  Ac-LTF$r8EHWAQLS$AAWa-NH2 234 iso2 1876 939.62  1877.01 939.01 626.34
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SP226  Ac-LTF$r8EHWAQLS$AALa-NH2 235 1803.01 902.8 1804.02 902.51 602.01
SP227  Ac-LTF$r8EHWAQLS$AALa-NH2 236 iso2  1803.01 902.9 1804.02 902.51 602.01
SP228  Ac-ETF$r8EHWVQLSAALa-NH2 237 1847 924.82  1848.01 92451 616.67
SP229  Ac-LTF$r8AYWAQLSAAAa-NH?2 238 1728.96 865.89  1729.97 865.49 577.33
SP230  Ac-LTF$r8AYWAQLSAAAa-NH?2 239 iso2  1728.96 865.89 1729.97 865.49 577.33
SP231  Ac-LTF$Sr8AYWAQLSAAAIbA-NH2 240 1742.98 872.83 1743.99 872.5 582
SP232  Ac-LTF$Sr8AYWAQLSAAAIbA-NH?2 241 iso2 174298 872.92  1743.99 872.5 582
SP233  Ac-LTF$Sr8AYWAQLSAAAAa-NH?2 242 1800 901.42  1801.01 901.01 601.01
SP234  Ac-LTF$r5AYWAQLS$s8AATa-NH2 243 1771.01 887.17 1772.02 886.51 591.34
SP235  Ac-LTF$r5AYWAQLS$s8SAA-NH2 244 1673.92 83833 167493 837.97 558.98
SP236  Ac-LTF$r8 AYWAQCba$AANIeA-NH2 245 1783.01 892.64  1784.02 892.51 595.34
SP237  Ac-ETF$r8 AYWAQCba$AANIeA-NH2 246 1798.97 900.59  1799.98 900.49 600.66
SP238  Ac-LTF$r8EYWAQCba$AANleA-NH2 247 1841.01 922.05  1842.02 921.51 614.68
SP239  Ac-LTF$r8 AYWAQCba$AWNIeA-NH2 248 1898.05 950.46  1899.06 950.03 633.69
SP240  Ac-ETF$r8 AYWAQCba$ AWNIeA-NH2 249 1914.01 958.11 1915.02 958.01 639.01
SP241  Ac-LTF$r8EYWAQCba$AWNIeA-NH2 250 1956.06 950.62  1957.07 979.04 653.03
SP242  Ac-LTF$r8EYWAQCba$SAFA-NH?2 251 1890.99 946.55 1892 946.5 631.34
SP243  Ac-LTF34F2$r8EYWAQCba$SANleA-NH2 252 1892.99 947.57 1894 947.5 632
SP244  Ac-LTF$r8EF4coohWAQCba$SANleA-NH2 253 1885 943.59  1886.01 94351 629.34
SP245  Ac-LTF$r8EYWSQCba$SANleA-NH2 254 1873 937.58  1874.01 937.51 625.34
SP246  Ac-LTF$r8SEYWWQCba$SANleA-NH2 255 1972.05 987.61 1973.06 987.03 658.36
SP247  Ac-LTF$r8EYWAQCba$A Ala-NH2 256 1841.01 922.05  1842.02 921.51 614.68
SP248  Ac-LTF34F2$r8EYWAQCba$AAla-NH2 257 1876.99 939.99 1878 939.5 626.67
SP249  Ac-LTF$r8EF4coohWAQCba$ AATa-NH2 258 1869.01 935.64  1870.02 93551 624.01
SP250  Pam-ETF$r8EYWAQCba$SAA-NH2 259 1956.1  979.57 1957.11 979.06 653.04
SP251  Ac-LThF$r8EFWAQCba$SAA-NH2 260 1741.94 872.11 174295 871.98 581.65
SP252  Ac-LTA$r8EYWAQCba$SAA-NH2 261 1667.89 835.4 1668.9 834.95 556.97
SP253  Ac-LTF$r8EYAAQCba$SAA-NH2 262 1628.88 815.61  1629.89 815.45 543.97
SP254  Ac-LTF$r8EY2NalAQCba$SAA-NH2 263 1754.93 879.04 1755.94 878.47 585.98
SP255  Ac-LTF$r8 AYWAQCba$SAA-NH2 264 1685.92 84471 1686.93 843.97 562.98
SP256  Ac-LTF$r8EYWAQCba$SAF-NH?2 265 1819.96 911.41  1820.97 910.99 607.66
SP257  Ac-LTF$r8EYWAQCba$SAFa-NH2 266 1890.99 947.41 1892 946.5 631.34
SP258  Ac-LTF$r8 AYWAQCba$SAF-NH?2 267 1761.95 88273  1762.96 881.98 588.32
SP259  Ac-LTF34F2$r8 AYWAQCba$SAF-NH?2 268 1797.93 900.87  1798.94 899.97 600.32
SP260  Ac-LTF$r8 AF4coohWAQCba$SAF-NH?2 269 1789.94 896.43  1790.95 895.98 597.65
SP261  Ac-LTF$18EY6cIWAQCha$SAF-NH2 270 1853.92 929.27 185493 927.97 618.98
SP262  Ac-LTF$r8AYWSQCba$SAF-NH2 271 1777.94 890.87 1778.95 889.98 593.65
SP263  Ac-LTF$r8 AYWWQCba$SAF-NH2 272 1876.99 939.91 1878 939.5 626.67
SP264  Ac-LTF$r8 AYWAQCba$AATa-NH2 273 1783.01 893.19  1784.02 892.51 595.34
SP265  Ac-LTF34F2$r8 AYWAQCba$ A ATa-NH2 274 1818.99 911.23 1820 910.5 607.34
SP266  Ac-LTF$18 AY 6cIWAQCba$ A ATa-NH2 275 1816.97 909.84  1817.98 909.49 606.66
SP267  Ac-LTF$r8 AF4coohWAQCba$ A ATa-NH2 276 1811 906.88  1812.01 906.51 604.67
SP268  Ac-LTF$r8EYWAQCba$A AFa-NH2 277 1875 938.6 1876.01 938.51 626.01
SP269  Ac-LTF$r8EYWAQCba$AAFa-NH2 278 iso2 1875 938.6 1876.01 938.51 626.01
SP270  Ac-ETF$r8 AYWAQCba$ AWNIlea-NH2 279 1914.01 958.42 1915.02 958.01 639.01
SP271  Ac-LTF$r8EYWAQCba$AWNIlea-NH2 280 1956.06 979.42  1957.07 979.04 653.03
SP272  Ac-ETF$r8EYWAQCba$AWNIlea-NH2 281 1972.01 987.06 1973.02 987.01 658.34
SP273  Ac-ETF$r8EYWAQCba$AWNIlea-NH2 282 iso2  1972.01 987.06 1973.02 987.01 658.34
SP274  Ac-LTF$r8 AYWAQCba$SAFa-NH2 283 1832.99 917.89 1834 917.5 612
SP275  Ac-LTF$r8 AYWAQCba$SAFa-NH2 284 iso2 183299 918.07 1834 917.5 612
SP276  Ac-ETF$r8 AYWAQL$AWNlea-NH?2 285 1902.01 952.22  1903.02 952.01 635.01
SP277  Ac-LTF$r8EYWAQL$AWNlea-NH?2 286 1944.06 973.5 1945.07 973.04 649.03
SP278  Ac-ETF$r8EYWAQL$AWNIea-NH2 287 1960.01 981.46  1961.02 981.01 654.34
SP279  Dmaac-LTF$r8EYWAQhLS$SAA-NH2 288 1788.98 896.06  1789.99 895.5 597.33
SP280  Hexac-LTF$r8EYWAQLL$SAA-NH?2 289 1802 902.9 1803.01 902.01 601.67
SP281  Napac-LTF$r8EYWAQhL$SAA-NH?2 290 1871.99 937.58 1873 937 625
SP282  Decac-LTF$r8EYWAQILSSAA-NH2 291 1858.06 930.55  1859.07 930.04 620.36
SP283  Admac-LTF$r8EYWAQLL$SAA-NH2 292 1866.03 934.07  1867.04 934.02 623.02
SP284  Tmac-LTF$r8EYWAQLL$SAA-NH2 293 1787.99 895.41 1789 895 597
SP285  Pam-LTF$r8EYWAQIL$SAA-NH2 294 1942.16 972.08 1943.17 972.09 648.39
SP286  Ac-LTF$r8 AYWAQCba$AANIeA-NH2 295 iso2  1783.01 892.64 1784.02 892.51 595.34
SP287  Ac-LTF34F2$r8EYWAQCba$AAla-NH2 296 iso2  1876.99 939.62 1878 939.5 626.67
SP288  Ac-LTF34F2$r8EYWAQCba$SAA-NH2 297 1779.91 892.07  1780.92 890.96 594.31
SP289  Ac-LTF34F2$r8EYWAQCba$SAA-NH2 298 iso2 177991 891.61 1780.92 890.96 594.31
SP290  Ac-LTF$r8EF4coohWAQCba$SAA-NH2 299 1771.92 887.54 177293 886.97 591.65
SP291  Ac-LTF$18EF4coohWAQCba$SAA-NH2 300 iso2  1771.92 887.63 1772.93 886.97 591.65
SP292  Ac-LTF$r8EYWSQCba$SAA-NH?2 301 1759.92 881.9 1760.93 880.97 587.65
SP293  Ac-LTF$r8EYWSQCba$SAA-NH?2 302 iso2  1759.92 881.9 1760.93 880.97 587.65
SP294  Ac-LTF$r8EYWAQIL$SAA-NH2 303 1745.94 875.05 1746.95 873.98 582.99
SP295  Ac-LTF$r8 AYWAQL$SAF-NH2 304 1763.97 884.02 1764.98 882.99 589
SP296  Ac-LTF$r8 AYWAQL$SAF-NH2 305 iso2  1763.97 883.56 1764.98 882.99 589
SP297  Ac-LTF34F2$r8 AYWAQIL$SAA-NH2 306 1723.92 863.67 172493 862.97 575.65
SP298  Ac-LTF34F2$r8 AYWAQIL$SAA-NH2 307 iso2  1723.92 864.04 1724.93 862.97 575.65
SP299  Ac-LTF$r8 AF4coohWAQhL$SAA-NH2 308 1715.93 859.44 1716.94 858.97 572.98
SP300  Ac-LTF$r8 AF4coohWAQhL$SAA-NH2 309 iso2 171593 859.6 1716.94 858.97 572.98

SP301  Ac-LTF$r8AYWSQLL$SAA-NH2 310 1703.93 853.96 1704.94 852.97 568.98
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SP302  Ac-LTF$r8AYWSQLL$SAA-NH2 311 iso2  1703.93 853.59 1704.94 852.97 568.98
SP303  Ac-LTF$r8EYWAQLSAANIeA-NH2 312 1829.01 91545 1830.02 915.51 610.68
SP304  Ac-LTF34F2$r8 AYWAQLSAANIeA-NH2 313 1806.99 904.58 1808 904.5 603.34
SP305  Ac-LTF$r8 AF4coohWAQLSAANIeA-NH2 314 1799 901.6 1800.01 900.51 600.67
SP306  Ac-LTF$r8 AYWSQLSAANIeA-NH?2 315 1787 894.75 1788.01 894.51 596.67
SP307  Ac-LTF34F2$r8 AYWAQILSAANIeA-NH2 316 1821 911.79 1822.01 911.51 608.01
SP308  Ac-LTF34F2$r8 AYWAQILSAANIeA-NH2 317 iso2 1821 912.61 1822.01 911.51 608.01
SP309  Ac-LTF$r8 AF4coohWAQhLSAANIeA-NH2 318 1813.02 907.95 1814.03 907.52 605.35
SP310  Ac-LTF$r8 AF4coohWAQhLSAANIeA-NH2 319 iso2  1813.02 908.54 1814.03 907.52 605.35
SP311  Ac-LTF$r8AYWSQLL$AANleA-NH2 320 1801.02 901.84 1802.03 901.52 601.35
SP312  Ac-LTF$r8AYWSQLL$AANleA-NH2 321 iso2  1801.02 902.62 1802.03 901.52 601.35
SP313  Ac-LTF$r8AYWAQhLSAAAAa-NH2 322 1814.01 908.63 1815.02 908.01 605.68
SP314  Ac-LTF$r8 AYWAQhLSAAAAa-NH2 323 iso2  1814.01 908.34 1815.02 908.01 605.68
SP315  Ac-LTF$r8AYWAQLSAAAAAa-NH2 324 1871.04 936.94 1872.05 936.53 624.69
SP316  Ac-LTF$Sr8AYWAQLSAAAAAAa-NH2 325 iso2  1942.07 9725 1943.08 972.04 648.37
SP317  Ac-LTF$r8AYWAQLSAAAAAAa-NH2 326 isol  1942.07 972.5 1943.08 972.04 648.37
SP318  Ac-LTF$r8EYWAQILSAANIeA-NH2 327 1843.03 922.54 1844.04 922.52 615.35
SP319  Ac-AATF$r8 AYWAQLSAANIeA-NH2 328 1800 901.39 1801.01 901.01 601.01
SP320  Ac-LTF$r8AYWAQLSAANIeAA-NH2 329 1842.04 92245 1843.05 922.03 615.02
SP321  Ac-ALTF$r8AYWAQLSAANIeAA-NH2 330 1913.08 957.94 1914.09 957.55 638.7
SP322  Ac-LTF$r8AYWAQCba$AANIeAA-NH2 331 1854.04 928.43 1855.05 928.03 619.02
SP323  Ac-LTF$r8 AYWAQLLSAANIeAA-NH2 332 1856.06 929.4 1857.07 929.04 619.69
SP324  Ac-LTF$r8EYWAQCba$SAAA-NH2 333 1814.96 909.37 1815.97 908.49 605.99
SP325  Ac-LTF$r8EYWAQCba$SAAA-NH2 334 iso2 181496 909.37 1815.97 908.49 605.99
SP326  Ac-LTF$r8EYWAQCba$SAAAA-NH2 335 1886 944.61 1887.01 944.01 629.67
SP327  Ac-LTF$r8EYWAQCba$SAAAA-NH2 336 iso2 1886 944.61 1887.01 944.01 629.67
SP328  Ac-ALTF$r8EYWAQCba$SAA-NH2 337 1814.96 909.09 1815.97 908.49 605.99
SP329  Ac-ALTF$r8EYWAQCba$SAAA-NH2 338 1886 944.61 1887.01 944.01 629.67
SP330  Ac-ALTF$r8EYWAQCba$SAA-NH2 339 iso2  1814.96 909.09 1815.97 908.49 605.99
SP331  Ac-LTF$r8EYWAQLSAAAAAa-NH2 340 iso2  1929.04 966.08 1930.05 965.53 644.02
SP332  Ac-LTF$18EY6cIWAQCbha$SAA-NH2 341 1777.89 890.78 1778.9 889.95 593.64
SP333  Ac-LTF$18EF4cooh6clWAQCha$S ANle A-NH2 342 1918.96 961.27 1919.97 960.49 640.66
SP334  Ac-LTF$18EF4cooh6clWAQCha$S ANle A-NH2 343 iso2  1918.96 961.27 1919.97 960.49 640.66
SP335  Ac-LTF$r8EF4cooh6clWAQCha$AAla-NH2 344 1902.97 953.03 1903.98 952.49 635.33
SP336  Ac-LTF$r8EF4cooh6clWAQCha$AAla-NH2 345 iso2  1902.97 953.13 1903.98 952.49 635.33
SP337  Ac-LTF$18AY6cIWAQLSAAAAAa-NH2 346 1905 954.61 1906.01 953.51 636.01
SP338  Ac-LTF$18AY6cIWAQLSAAAAAa-NH2 347 iso2 1905 954.9 1906.01 953.51 636.01
SP339  Ac-F$r8AY6cIWEALSAAAAAAa-NH2 348 1762.89 883.01 1763.9 882.45 588.64
SP340  Ac-ETF$r8EYWAQLSAAAAAa-NH2 349 1945 97431 1946.01 973.51 649.34
SP341  Ac-ETF$r8EYWAQLSAAAAAa-NH2 350 iso2 1945 974.49  1946.01 973.51 649.34
SP342  Ac-LTF$r8EYWAQLSAAAAAAa-NH2 351 2000.08 1001.6  2001.09 1001.05 667.7
SP343  Ac-LTF$r8EYWAQLSAAAAAAa-NH2 352 iso2  2000.08 1001.6  2001.09 1001.05 667.7
SP344  Ac-LTF$r8 AYWAQLSAANIleAAa-NH?2 353 1913.08 958.58 1914.09 957.55 638.7
SP345  Ac-LTF$r8AYWAQLSAANIleAAa-NH?2 354 iso2  1913.08 958.58 1914.09 957.55 638.7
SP346  Ac-LTF$r8EYWAQCba$SAAAAAa-NH2 355 1941.04 972.55 1942.05 971.53 648.02
SP347  Ac-LTF$r8EYWAQCba$SAAAAAa-NH2 356 iso2  1941.04 972.55 1942.05 971.53 648.02
SP348  Ac-LTF$18EF4coohWAQCba$AAAA Aa-NH2 357 1969.04 986.33 1970.05 985.53 657.35
SP349  Ac-LTF$r8EF4coohWAQCba$AAAA Aa-NH2 358 iso2  1969.04 986.06 1970.05 985.53 657.35
SP350  Ac-LTF$r8EYWSQCba$AAAAAa-NH?2 359 1957.04 980.04 1958.05 979.53 653.35
SP351  Ac-LTF$r8EYWSQCba$AAAAAa-NH?2 360 iso2  1957.04 980.04 1958.05 979.53 653.35
SP352  Ac-LTF$r8EYWAQCba$SAAa-NH2 361 1814.96 909 1815.97 908.49 605.99
SP353  Ac-LTF$r8EYWAQCba$SAAa-NH2 362 iso2  1814.96 909 1815.97 908.49 605.99
SP354  Ac-ALTF$r8EYWAQCba$SAAa-NH2 363 1886 944.52 1887.01 944.01 629.67
SP355  Ac-ALTF$r8EYWAQCba$SAAa-NH2 364 iso2 1886 94498 1887.01 944.01 629.67
SP356  Ac-ALTF$r8EYWAQCba$SAAAa-NH2 365 1957.04 980.04 1958.05 979.53 653.35
SP357  Ac-ALTF$r8EYWAQCba$SAAAa-NH2 366 iso2  1957.04 980.04 1958.05 979.53 653.35
SP358  Ac-AALTF$r8EYWAQCba$SAAAa-NH2 367 2028.07 1016.1 2029.08 1015.04 677.03
SP359  Ac-AALTF$Sr8EYWAQCba$SAAAa-NH2 368 iso2  2028.07 1015.57 2029.08 1015.04 677.03
SP360  Ac-RTF$r8EYWAQCba$SAA-NH2 369 1786.94 895.03 1787.95 894.48 596.65
SP361  Ac-LRF$r8EYWAQCba$SAA-NH?2 370 1798.98 901.51 1799.99 900.5 600.67
SP362  Ac-LTF$r8EYWRQCba$SAA-NH?2 371 1828.99 916.4 1830 915.5 610.67
SP363  Ac-LTF$r8EYWARCba$SAA-NH?2 372 1771.97 887.63 177298 886.99 591.66
SP364  Ac-LTF$r8EYWAQCba$RAA-NH2 373 1812.99 908.08 1814 907.5 605.34
SP365  Ac-LTF$r8EYWAQCba$SRA-NH?2 374 1828.99 916.12 1830 915.5 610.67
SP366  Ac-LTF$r8EYWAQCba$SAR-NH?2 375 1828.99 916.12 1830 915.5 610.67
SP367  5-FAM-BaLTF$r8EYWAQCba$SAA-NH2 376 2131 1067.09  2132.01 1066.51 711.34
SP368  5-FAM-BaLTF$r8 AYWAQLSAANIeA-NH2 377 2158.08 1080.6  2159.09 1080.05 720.37
SP369  Ac-LAF$r8SEYWAQLSAANIeA-NH2 378 1799 901.05  1800.01 900.51 600.67
SP370  Ac-ATF$r8EYWAQLSAANIeA-NH2 379 1786.97 895.03 1787.98 894.49 596.66
SP371  Ac-AAF$r8EYWAQLSAANIeA-NH2 380 1756.96  880.05 1757.97 879.49 586.66
SP372  Ac-AAAF$r8EYWAQLSAANIeA-NH2 381 1827.99 915.57 1829 915 610.34
SP373  Ac-AAAAF$r8EYWAQLSAANIeA-NH2 382 1899.03  951.09 1900.04 950.52 634.02
SP374  Ac-AATF$r8EYWAQLSAANIeA-NH2 383 1858 930.92 1859.01 930.01 620.34
SP375  Ac-AALTF$r8EYWAQLSAANIeA-NH2 384 1971.09 987.17 1972.1 986.55 658.04
SP376  Ac-AAALTF$rREYWAQLSAANIeA-NH2 385 2042.12 1023.15 2043.13 1022.07 681.71

SP377  Ac-LTF$r8EYWAQLSAANIeAA-NH2 386 1900.05 952.02 1901.06 951.03 634.36
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SP378  Ac-ALTF$r8EYWAQLSAANIeAA-NH2 387 1971.09 987.63 1972.1 986.55 658.04
SP379  Ac-AALTF$SrRSEYWAQLSAANIeAA-NH2 388 2042.12 1022.69 2043.13 1022.07 681.71
SP380  Ac-LTF$r8EYWAQCba$AANIeAA-NH?2 389 1912.05 958.03 1913.06 957.03 638.36
SP381  Ac-LTF$r8EYWAQILSAANIeAA-NH2 390 1914.07 958.68 1915.08 958.04 639.03
SP382  Ac-ALTF$r8EYWAQILSAANIeAA-NH2 391 1985.1 994.1 1986.11 993.56 662.71
SP383  Ac-LTF$r8 ANmYWAQLSAANIeA-NH2 392 1785.02 894.11 1786.03 893.52 596.01
SP384  Ac-LTF$r8 ANmYWAQLSAANIeA-NH2 393 iso2  1785.02 894.11 1786.03 893.52 596.01
SP385  Ac-LTF$r8 AYNmWAQLSAANIeA-NH2 394 1785.02 894.11 1786.03 893.52 596.01
SP386  Ac-LTF$r8 AYNmWAQLSAANIeA-NH2 395 iso2  1785.02 894.11 1786.03 893.52 596.01
SP387  Ac-LTF$r8AYAmwAQLSAANIeA-NH?2 396 1785.02 894.01 1786.03 893.52 596.01
SP388  Ac-LTF$r8 AYAmwAQLSAANIeA-NH2 397 iso2  1785.02 894.01 1786.03 893.52 596.01
SP389  Ac-LTF$r8 AYWAIbQLSAANIeA-NH?2 398 1785.02 894.01 1786.03 893.52 596.01
SP390  Ac-LTF$r8 AYWAIbQLSAANIeA-NH?2 399 iso2  1785.02 894.01 1786.03 893.52 596.01
SP391  Ac-LTF$Sr8AYWAQLSAAibNIeA-NH2 400 1785.02 894.38 1786.03 893.52 596.01
SP392  Ac-LTF$r8AYWAQLS$AAibNIeA-NH2 401 iso2  1785.02 894.38 1786.03 893.52 596.01
SP393  Ac-LTF$r8 AYWAQLS$AaNleA-NH?2 402 1771.01 887.54 1772.02 886.51 591.34
SP394  Ac-LTF$r8 AYWAQLS$AaNleA-NH?2 403 iso2  1771.01 887.54 1772.02 886.51 591.34
SP395  Ac-LTF$r8 AYWAQLS$ASarNleA-NH2 404 1771.01 887.35 1772.02 886.51 591.34
SP396  Ac-LTF$r8 AYWAQLS$ASarNleA-NH2 405 iso2  1771.01 887.35 1772.02 886.51 591.34
SP397  Ac-LTF$r8 AYWAQLS$AANIeAib-NH2 406 1785.02 894.75 1786.03 893.52 596.01
SP398  Ac-LTF$r8 AYWAQLS$AANIleAib-NH2 407 iso2  1785.02 894.75 1786.03 893.52 596.01
SP399  Ac-LTF$r8 AYWAQLS$AANIeNmA-NH?2 408 1785.02 894.6 1786.03 893.52 596.01
SP400  Ac-LTF$r8 AYWAQLS$AANIeNmA-NH?2 409 iso2  1785.02 894.6 1786.03 893.52 596.01
SP401  Ac-LTF$r8 AYWAQLS$AANleSar-NH2 410 1771.01 886.98 1772.02 886.51 591.34
SP402  Ac-LTF$r8 AYWAQLS$AANleSar-NH2 411 iso2  1771.01 886.98 1772.02 886.51 591.34
SP403  Ac-LTF$r8 AYWAQLSAANIeAAib-NH2 412 1856.06 1857.07 929.04 619.69
SP404  Ac-LTF$r8 AYWAQLSAANIeAAib-NH2 413 iso2  1856.06 1857.07 929.04 619.69
SP405  Ac-LTF$r8 AYWAQLSAANIeANmA-NH?2 414 1856.06 930.37 1857.07 929.04 619.69
SP406  Ac-LTF$r8 AYWAQLSAANIeANmA-NH?2 415 iso2  1856.06 930.37 1857.07 929.04 619.69
SP407  Ac-LTF$r8 AYWAQLS$AANleAa-NH2 416 1842.04 922.69 1843.05 922.03 615.02
SP408  Ac-LTF$r8 AYWAQLS$AANleAa-NH2 417 iso2  1842.04 922.69 1843.05 922.03 615.02
SP409  Ac-LTF$r8 AYWAQLS$AANleASar-NH2 418 1842.04 922.6 1843.05 922.03 615.02
SP410  Ac-LTF$r8 AYWAQLSAANleASar-NH2 419 iso2  1842.04 922.6 1843.05 922.03 615.02
SP411  Ac-LTF$/r8AYWAQLS$/AANIeA-NH2 420 1799.04 901.14 1800.05 900.53 600.69
SP412  Ac-LTFAIbAYWAQLAIbAANIeA-NH2 421 1648.9  826.02 164991 825.46 550.64
SP413  Ac-LTF$r8CoudYWAQLSAANIeA-NH2 422 1975.05  989.11 1976.06 988.53 659.36
SP414  Ac-LTF$18CoudYWAQLSAANIeA-NH2 423 iso2  1975.05 989.11 1976.06 988.53 659.36
SP415  Ac-LTF$r8 AYWCoudQLSAANIeA-NH2 424 1975.05  989.11 1976.06 988.53 659.36
SP416  Ac-LTF$r8 AYWAQLS$Coud ANleA-NH2 425 1975.05  989.57 1976.06 988.53 659.36
SP417  Ac-LTF$r8 AYWAQLS$Coud ANle A-NH2 426 iso2  1975.05 989.57 1976.06 988.53 659.36
SP418  Ac-LTF$r8 AYWAQLS$ACou4NleA-NH2 427 1975.05  989.57 1976.06 988.53 659.36
SP419  Ac-LTF$r8 AYWAQLS$ACou4NleA-NH2 428 iso2  1975.05 989.57 1976.06 988.53 659.36
SP420  Ac-LTF$r8 AYWAQLS$AANIeA-OH 429 1771.99 887.63 1773 887 591.67
SP421  Ac-LTF$r8AYWAQLS$AANIeA-OH 430 iso2  1771.99 887.63 1773 887 591.67
SP422  Ac-LTF$r8 AYWAQL$AANleA-NHnPr 431 1813.05 908.08 1814.06 907.53 605.36
SP423  Ac-LTF$r8 AYWAQL$AANIleA-NHnPr 432 iso2  1813.05 908.08 1814.06 907.53 605.36
SP424  Ac-LTF$r8 AYWAQLS$AANIleA-NHnBu33Me 433 1855.1 929.17 1856.11 928.56 619.37
SP425  Ac-LTF$r8 AYWAQLS$AANIleA-NHnBu33Me 434 iso2  1855.1 929.17 1856.11 928.56 619.37
SP426  Ac-LTF$r8 AYWAQLSAANIleA-NHHex 435 1855.1 929.17 1856.11 928.56 619.37
SP427  Ac-LTF$r8 AYWAQLSAANIleA-NHHex 436 iso2  1855.1 929.17 1856.11 928.56 619.37
SP428  Ac-LTA$r8 AYWAQLSAANIeA-NH2 437 1694.98 849.33  1695.99 848.5 566
SP429  Ac-LThL$r8AY WAQLSAANIeA-NH2 438 1751.04 877.09 1752.05 876.53 584.69
SP430  Ac-LTF$r8AYAAQLSA ANleA-NH2 439 1655.97 829.54 1656.98 828.99 553
SP431  Ac-LTF$r8AY2NalAQLSAANIeA-NH2 440 1782.01 892.63 1783.02 892.01 595.01
SP432  Ac-LTF$r8EYWCoudQCba$SAA-NH2 441 1947.97 975.8 1948.98 974.99 650.33
SP433  Ac-LTF$r8EYWCou7QCba$SAA-NH2 442 16.03  974.9 17.04 9.02 6.35
SP434  Ac-LTF%r8EYWAQCba%SAA-NH2 443 174594 8748 1746.95 873.98 582.99
SP435  Dmaac-LTF$r8EYWAQCba$SAA-NH2 444 1786.97 894.8 1787.98 894.49 596.66
SP436  Dmaac-LTF$r8AYWAQLSAAAAAa-NH2 445 1914.08 958.2 1915.09 958.05 639.03
SP437  Dmaac-LTF$r8AYWAQLSAAAAAa-NH2 446 iso2  1914.08 958.2 1915.09 958.05 639.03
SP438  Dmaac-LTF$r8EYWAQLSAAAAAa-NH?2 447 1972.08 987.3 1973.09 987.05 658.37
SP439  Dmaac-LTF$r8EYWAQLSAAAAAa-NH?2 448 iso2  1972.08 987.3 1973.09 987.05 658.37
SP440  Dmaac-LTF$r8EF4coohWAQCba$A Ala-NH?2 449 1912.05 9574 1913.06 957.03 638.36
SP441  Dmaac-LTF$r8EF4coohWAQCba$A Ala-NH?2 450 iso2  1912.05 9574 1913.06 957.03 638.36
SP442  Dmaac-LTF$r8AY WAQLSAANleA-NH2 451 1814.05 908.3 1815.06 908.03 605.69
SP443  Dmaac-LTF$r8AY WAQLSAANleA-NH2 452 iso2  1814.05 908.3 1815.06 908.03 605.69
SP444  Ac-LTF%r8AYWAQL%AANIleA-NH2 453 1773.02 888.37 1774.03 887.52 592.01
SP445  Ac-LTF%r8EYWAQL%AAAAAa-NH2 454 1931.06 966.4 1932.07 966.54 644.69
SP446  Cou6BaLTF$r8EY WAQhL$SAA-NH?2 455 2018.05 1009.9  2019.06 1010.03 673.69
SP447  Cou8BaLTF$r8EYWAQhL$SAA-NH?2 456 1962.96 982.34 1963.97 982.49 655.32
SP448  Ac-LTFAI$r8EYWAQLSAAAAAa-NH2 457 2054.93 1028.68 205594  1028.47 685.98
SP449  Ac-LTF$r8EYWAQLSAAAAAa-NH2 458 1929.04 966.17 1930.05 965.53 644.02
SP550  Ac-LTF$r8EYWAQLSAAAAAa-OH 459 1930.02 966.54 1931.03 966.02 644.35
SP551  Ac-LTF$r8EYWAQLSAAAAAa-OH 460 iso2  1930.02 965.89 1931.03 966.02 644.35
SP552  Ac-LTF$r8EYWAELSAAAAAa-NH2 461 1930.02 966.82 1931.03 966.02 644.35

SP553  Ac-LTF$r8EYWAELSAAAAAa-NH2 462 iso2  1930.02 96691 1931.03 966.02 644.35
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D Exact  Found Calc Cale Calc
SP Sequence NO: Isomer Mass Mass (M+1)Y1 (M+2)/2 (M+3)3
SP554  Ac-LTF$r8EYWAELSAAAAAa-OH 463 1931.01 967.28 1932.02 966.51 644.68
SP555  Ac-LTF$18EY6cIWAQLSAAAAAa-NH2 464 1963 983.28 1964.01 982.51 655.34
SP556  Ac-LTF$r8EFAbOH2WAQLSAAAAAa-NH2 465 1957.05 980.04 1958.06 979.53 653.36
SP557  Ac-AAALTF$SIRSEYWAQLSAAAAAa-NH2 466 2142.15 1072.83 2143.16 1072.08 715.06
SP558  Ac-LTF34F2$r8EYWAQLSAAAAAa-NH2 467 1965.02 984.3 1966.03 983.52 656.01
SP559  Ac-RTF$r8EYWAQLSAAAAAa-NH2 468 1972.06 987.81 1973.07 987.04 658.36
SP560  Ac-LTA$r8EYWAQLSAAAAAa-NH2 469 1853.01 928.33  1854.02 927.51 618.68
SP561  Ac-LTF$r8EYWAIbQLSAAAAAa-NH2 470 1943.06 973.48 1944.07 972.54 648.69
SP562  Ac-LTF$r8EYWAQLSAAIbAAAa-NH2 471 1943.06 973.11 1944.07 972.54 648.69
SP563  Ac-LTF$r8EYWAQLSAAAibAAa-NH2 472 1943.06 973.48 1944.07 972.54 648.69
SP564  Ac-LTF$r8EYWAQLSAAAAibAa-NH2 473 1943.06 973.48 1944.07 972.54 648.69
SP565  Ac-LTF$r8EYWAQLSAAAAAiba-NH2 474 1943.06 973.38 1944.07 972.54 648.69
SP566  Ac-LTF$r8EYWAQLSAAAAAiba-NH2 475 iso2  1943.06 973.38 1944.07 972.54 648.69
SP567  Ac-LTF$r8SEYWAQLSAAAAAAIb-NH2 476 1943.06 973.01 1944.07 972.54 648.69
SP568  Ac-LTF$r8EYWAQLS$AaAAAa-NH2 471 1929.04 966.54 1930.05 965.53 644.02
SP569  Ac-LTF$r8EYWAQLS$AAaAAa-NH?2 478 1929.04 966.35 1930.05 965.53 644.02
SP570  Ac-LTF$r8EYWAQLSAAAaAa-NH?2 479 1929.04 966.54 1930.05 965.53 644.02
SP571  Ac-LTF$r8EYWAQLSAAAaAa-NH?2 480 iso2  1929.04 966.35 1930.05 965.53 644.02
SP572  Ac-LTF$r8EYWAQLSAAA Aaa-NH?2 481 1929.04 966.35 1930.05 965.53 644.02
SP573  Ac-LTF$r8EYWAQLSAAAAAA-NH2 482 1929.04 966.35 1930.05 965.53 644.02
SP574  Ac-LTF$r8EYWAQLS$ASarAAAa-NH2 483 1929.04 966.54 1930.05 965.53 644.02
SP575  Ac-LTF$r8EYWAQLS$AASarAAa-NH2 484 1929.04 966.35 1930.05 965.53 644.02
SP576  Ac-LTF$r8EYWAQLSAAASarAa-NH2 485 1929.04 966.35 1930.05 965.53 644.02
SP577  Ac-LTF$r8EYWAQLSAAAASara-NH2 486 1929.04 966.35 1930.05 965.53 644.02
SP578  Ac-LTF$r8EYWAQLSAAAAASar-NH2 487 1929.04 966.08 1930.05 965.53 644.02
SP579  Ac-7LTF$r8EYWAQLSAAAAAa-NH2 488 1918.07 951.99 1919.08 960.04 640.37
SP581  Ac-TF$r8SEYWAQLSAAAAAa-NH2 489 1815.96 929.85 1816.97 908.99 606.33
SP582  Ac-F$r8EYWAQLSAAAAAa-NH2 490 171491 93092 171592 858.46 572.64
SP583  Ac-LVF$r8EYWAQLSAAAAAa-NH2 491 1927.06 895.12 1928.07 964.54 643.36
SP584  Ac-AAF$r8EYWAQLSAAAAAa-NH2 492 1856.98 859.51 1857.99 929.5 620
SP585  Ac-LTF$r8EYWAQLSAAAAa-NH2 493 1858 824.08 1859.01 930.01 620.34
SP586  Ac-LTF$r8EYWAQLSAAAa-NH2 494 1786.97 788.56 1787.98 894.49 596.66
SP587  Ac-LTF$r8EYWAQLS$AAa-NH2 495 1715.93 1138.57 1716.94 858.97 572.98
SP588  Ac-LTF$r8EYWAQLS$Aa-NH2 496 1644.89 114498 16459 823.45 5493
SP589  Ac-LTF$r8EYWAQLS$a-NH2 497 1573.85 1113.71 1574.86 787.93 525.62
SP590  Ac-LTF$r8EYWAQLSAAA-OH 498 1716.91 859.55 1717.92 859.46 573.31
SP591  Ac-LTF$r8EYWAQLS$SA-OH 499 1574.84 975.14 1575.85 788.43 525.95
SP592  Ac-LTF$r8EYWAQLSAAA-NH2 500 1715.93  904.75 1716.94 858.97 572.98
SP593  Ac-LTF$r8EYWAQCba$SAA-OH 501 174491 802.49 174592 873.46 582.64
SP594  Ac-LTF$r8EYWAQCba$S-OH 502 1602.83 913.53 1603.84 802.42 535.28
SP595  Ac-LTF$r8EYWAQCba$S-NH2 503 1601.85 979.58 1602.86 801.93 534.96
SP596  4-FBzl-LTF$r8EYWAQLSAAAAAa-NH2 504 2009.05 970.52 2010.06 1005.53 670.69
SP597  4-FBzl-LTF$:r8EYWAQCba$SAA-NH2 505 1823.93  965.8 1824.94 912.97 608.98
SP598  Ac-LTF$r8RYWAQLSAAAAAa-NH2 506 1956.1 988.28 1957.11 979.06 653.04
SP599  Ac-LTF$r8HYWAQLSAAAAAa-NH2 507 1937.06 1003.54 1938.07 969.54 646.69
SP600  Ac-LTF$r8QYWAQLSAAAAAa-NH2 508 1928.06 993.92 1929.07 965.04 643.69
SP601  Ac-LTF$r8CitYWAQLSAAAAAa-NH2 509 1957.08 987 1958.09 979.55 653.37
SP602  Ac-LTF$r8GlaYWAQLSAAAAAa-NH2 510 1973.03 983 1974.04 987.52 658.68
SP603  Ac-LTF$r8F4gYWAQLSAAAAAa-NH2 511 2004.1 937.86 2005.11 1003.06 669.04
SP604  Ac-LTF$r82mRYWAQLSAAAAAa-NH2 512 1984.13 958.58 1985.14 993.07 662.38
SP605  Ac-LTF$r8ipKYWAQLSAAAAAa-NH2 513 1970.14 94452 1971.15 986.08 657.72
SP606  Ac-LTF$r8FANH2YWAQLSAAAAAa-NH2 514 1962.08 946 1963.09 982.05 655.03
SP607  Ac-LTF$r8SEYWAALSAAAAAa-NH2 515 1872.02 959.32 1873.03 937.02 625.01
SP608  Ac-LTF$r8SEYWALLSAAAAAa-NH2 516 1914.07 980.88 1915.08 958.04 639.03
SP609  Ac-LTF$r8EYWAAIbLSAAAAAa-NH2 517 1886.03 970.61 1887.04 944.02 629.68
SP610  Ac-LTF$r8EYWASLSAAAAAa-NH?2 518 1888.01 980.51 1889.02 945.01 630.34
SP611  Ac-LTF$r8EYWANLSAAAAAa-NH2 519 1915.02 1006.41 1916.03 958.52 639.35
SP612  Ac-LTF$r8EYWACItLSAAAA Aa-NH2 520 1958.07 1959.08 980.04 653.7
SP613  Ac-LTF$r8SEYWAHLSAAAAAa-NH2 521 1938.04 966.24 1939.05 970.03 647.02
SP614  Ac-LTF$r8EYWARLSAAAAAa-NH2 522 1957.08 1958.09 979.55 653.37
SP615  Ac-LTF$Sr8EpYWAQLSAAAAAa-NH2 523 2009.01 2010.02 1005.51 670.68
SP616  Cbm-LTF$r8EYWAQCba$SAA-NH?2 524 1590.85 1591.86 796.43 531.29
SP617  Cbm-LTF$r8EYWAQLSAAAAAa-NH2 525 1930.04 1931.05 966.03 644.35
SP618  Ac-LTF$r8EYWAQLS$SAAAAa-NH?2 526 1945.04 1005.11 1946.05 973.53 649.35
SP619  Ac-LTF$r8EYWAQLSAAAASa-NH?2 527 1945.04 986.52 1946.05 973.53 649.35
SP620  Ac-LTF$r8EYWAQLS$SAAASa-NH2 528 1961.03  993.27 1962.04 981.52 654.68
SP621  Ac-LTF$r8EYWAQTba$SAAAAAa-NH2 529 1943.06 983.1 1944.07 972.54 648.69
SP622  Ac-LTF$r8EYWAQAdmM$AAAAAa-NH2 530 2007.09 990.31 2008.1 1004.55 670.04
SP623  Ac-LTF$r8EYWAQCha$AAAAAa-NH2 531 1969.07 987.17 1970.08 985.54 657.36
SP624  Ac-LTF$r8EYWAQhCha$AAAAAa-NH2 532 1983.09 1026.11 1984.1 992.55 662.04
SP625  Ac-LTF$r8EYWAQF$SAAAAAa-NH?2 533 1963.02  957.01 1964.03 982.52 655.35
SP626  Ac-LTF$r8EYWAQhFSAAAAAa-NH?2 534 1977.04 1087.81 1978.05 989.53 660.02
SP627  Ac-LTF$r8EYWAQLSAANIeAAa-NH2 535 1971.09 93345 1972.1 986.55 658.04
SP628  Ac-LTF$r8EYWAQAdm$AANleAAa-NH2 536 2049.13 1017.97 2050.14  1025.57 684.05
SP629  4-FBz-BaLTF$r8EYWAQLSAAAAAa-NH2 537 2080.08 2081.09 1041.05 694.37

SP630  4-FBz-BaLTF$r8EYWAQCba$SAA-NH2 538 1894.97 1895.98 948.49 632.66
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D Exact  Found Calc Cale Calc
SP Sequence NO: Isomer Mass Mass (M+1)Y1 (M+2)/2 (M+3)3
SP631  Ac-LTF$r5SEYWAQLS$s8AAAAAa-NH2 539 1929.04 1072.68 1930.05 965.53 644.02
SP632  Ac-LTF$r5SEYWAQCba$s8SAA-NH?2 540 1743.92 1107.79 174493 872.97 582.31
SP633  Ac-LTF$r8EYWAQLSAAIhLAAa-NH2 541 1999.12 2000.13 1000.57 667.38
SP634  Ac-LTF$r8EYWAQLSAAAAAAAa-NH2 542 2071.11 2072.12 1036.56 691.38
SP635  Ac-LTF$r8EYWAQLSAAAAAAAAa-NH2 543 2142.15  778.1 2143.16 1072.08 715.06
SP636  Ac-LTF$r8SEYWAQLSAAAAAAAAAA-NH2 544 2213.19 870.53 2214.2 1107.6 738.74
SP637  Ac-LTA$r8EYAAQCba$SAA-NH?2 545 1552.85 1553.86 777.43 518.62
SP638  Ac-LTA$r8EYAAQLSAAAAAa-NH2 546 1737.97 779.45 1738.98 869.99 580.33
SP639  Ac-LTF$r8EPmpWAQLSAAAAAa-NH2 547 2007.03 779.54 2008.04  1004.52 670.02
SP640  Ac-LTF$r8EPmpWAQCba$SAA-NH2 548 1821.91 838.04 1822.92 911.96 608.31
SP641  Ac-ATF$r8HYWAQLS$S-NH2 549 1555.82  867.83 1556.83 778.92 519.61
SP642  Ac-LTF$r8HAWAQLS$S-NH2 550 1505.84 87791 1506.85 753.93 502.95
SP643  Ac-LTF$r8HYWAQAS$S-NH2 551 1555.82  852.52 1556.83 778.92 519.61
SP644  Ac-LTF$r8EYWAQCba$SA-NH2 552 1672.89 887.18 1673.9 837.45 558.64
SP645  Ac-LTF$r8EYWAQLS$SAA-NH2 553 1731.92 873.32 173293 866.97 578.31
SP646  Ac-LTF$r8HYWAQCba$SAA-NH2 554 1751.94 873.05 175295 876.98 584.99
SP647  Ac-LTF$r8SYWAQCba$SAA-NH?2 555 1701.91 844.88 1702.92 851.96 568.31
SP648  Ac-LTF$r8RYWAQCba$SAA-NH2 556 1770.98 865.58 1771.99 886.5 591.33
SP649  Ac-LTF$r8KYWAQCba$SAA-NH2 557 1742.98 936.57 1743.99 872.5 582
SP650  Ac-LTF$r8QYWAQCba$SAA-NH2 558 1742.94 93093 1743.95 872.48 581.99
SP651  Ac-LTF$r8EYWAACba$SAA-NH2 559 1686.9 1032.45 168791 844.46 563.31
SP652  Ac-LTF$r8EYWAQCba$AAA-NH?2 560 1727.93 89546 1728.94 864.97 576.98
SP653  Ac-LTF$r8EYWAQLSAAAAA-OH 561 1858.99 824.54 1860 930.5 620.67
SP654  Ac-LTF$r8EYWAQLSAAAA-OH 562 1787.95 894.48 1788.96 894.98 596.99
SP655  Ac-LTF$r8EYWAQLSAA-OH 563 1645.88 856 1646.89 823.95 549.63
SP656  Ac-LTF$r8 AFAbOH2WAQLSAAAAAa-NH2 564
SP657  Ac-LTF$r8 AFAbOH2WAALSAAAAAa-NH2 565
SP658  Ac-LTF$r8EFAbOH2WAQCba$SAA-NH2 566
SP659  Ac-LTF$Sr8ApYWAQLSAAAAAa-NH2 567
SP660  Ac-LTF$Sr8ApYWAALSAAAAAa-NH2 568
SP661  Ac-LTF$r8EpYWAQCba$SAA-NH2 569
SP662  Ac-LTF$rda6AYWAQLS$daSAAAAAa-NH2 570 1974.06  934.44
SP663  Ac-LTF$rda6EYWAQCba$daSSAA-NH2 571 1846.95 870.52 869.94
SP664  Ac-LTF$rda6EYWAQLS$da5AAAAAa-NH2 572
SP665  Ac-LTF$ra9EYWAQL$a6 AAAAAa-NH?2 573 936.57 935.51
SP666  Ac-LTF$ra9EYWAQL$a6 AAAAAa-NH?2 574
SP667  Ac-LTF$ra9EY WAQCba$a6SAA-NH?2 575
SP668  Ac-LTA$ra9EYWAQCba$a6SAA-NH2 576
SP669  5-FAM-BaLTF$ra9EYWAQCba$a6SAA-NH2 577
SP670  5-FAM-BaLTF$r8EYWAQLSAAAAAa-NH2 578 2316.11
SP671  5-FAM-BaLTF$/r8EYWAQLS/AAAAAa-NH2 579 2344.15
SP672  5-FAM-BaLTA$r8EYWAQLSAAAAAa-NH2 580 2240.08
SP673  5-FAM-BaLTF$r8 AYWAQLSAAAAAa-NH2 581 2258.11
SP674  5-FAM-BaATF$r8EYWAQLSAAAAAa-NH2 582 2274.07
SP675  5-FAM-BaLAF$r8EYWAQLSAAAAAa-NH2 583 2286.1
SP676  5-FAM-BaLTF$r8EAWAQLSAAAAAa-NH2 584 2224.09
SP677  5-FAM-BaLTF$r8EYAAQLSAAAAAa-NH2 585 2201.07
SP678  5-FAM-BaLTA$r8EYAAQLSAAAAAa-NH2 586 2125.04
SP679  5-FAM-BaLTF$r8EYWAALSAAAAAa-NH2 587 2259.09
SP680  5-FAM-BaLTF$r8EYWAQASAAAAAa-NH2 588 2274.07
SP681  5-FAM-BaLTF$/r8EYWAQCba$/SAA-NH2 589 2159.03
SP682  5-FAM-BaLTA$r8EYWAQCba$SAA-NH?2 590 2054.97
SP683  5-FAM-BaLTF$r8EYAAQCba$SAA-NH2 591 2015.96
SP684  5-FAM-BaLTA$r8EYAAQCba$SAA-NH2 592 1939.92
SP685  5-FAM-BaQSQQTF$r8NLWRLLSQN-NH2 593 2495.23
SP686  5-TAMRA-BaLTF$r8EYWAQCba$SAA-NH2 594 2186.1
SP687  5-TAMRA-BaLTA$:8EYWAQCba$SAA-NH2 595 2110.07
SP688  5-TAMRA-BaLTF$r8EYAAQCba$SAA-NH2 596 2071.06
SP689  5-TAMRA-BaLTA$r8EYAAQCba$SAA-NH?2 597 1995.03
SP690  5-TAMRA-BaLTF$/r8EYWAQCba$/SAA-NH2 598 2214.13
SP691  5-TAMRA-BaLTF$rSEYWAQLSAAAAAa-NH2 599 2371.22
SP692  5-TAMRA-BalTA$:8EYWAQLSAAAAAa-NH2 600 2295.19
SP693  5-TAMRA-BaLTF$/rSEYWAQLS/AAAAAa-NH?2 601 2399.25
SP694  Ac-LTF$r8EYWCou7QCba$SAA-OH 602 1947.93
SP695  Ac-LTF$r8EYWCou7QCba$S-OH 603 1805.86
SP696  Ac-LTA$r8EYWCou7QCba$SAA-NH2 604 1870.91
SP697  Ac-LTF$r8EYACou7QCba$SAA-NH2 605 1831.9
SP698  Ac-LTA$r8EYACou7QChba$SAA-NH2 606 1755.87
SP699  Ac-LTF$/r8EYWCou7QCba$/SAA-NH2 607 1974.98
SP700  Ac-LTF$r8EYWCou7QLSAAAAAa-NH2 608 2132.06
SP701  Ac-LTF$/r8SEYWCou7QL$/AAAAAa-NH2 609 2160.09
SP702  Ac-LTF$r8EYWCou7QLSAAAAA-OH 610 2062.01
SP703  Ac-LTF$r8EYWCou7QLSAAAA-OH 611 1990.97
SP704  Ac-LTF$r8EYWCou7QLSAAA-OH 612 1919.94
SP705  Ac-LTF$r8EYWCou7QLSAA-OH 613 1848.9

SP706  Ac-LTF$r8EYWCou7QL$A-OH 614 1777.86
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SP707  Ac-LTF$r8EYWAQLSAAAASa-NH2 615 is02 974.4 973.53
SP708  Ac-LTF$r8AYWAALSAAAAAa-NH2 616 is02 1814.01 908.82 1815.02 908.01 605.68
SP709  Biotin-BaLTF$r8EYWAQLSAAAAAa-NH2 617 2184.14 1093.64 2185.15 1093.08 729.05
SP710  Ac-LTF$r8HAWAQLS$S-NH2 618 is02 1505.84 754.43 1506.85 753.93 502.95
SP711  Ac-LTF$r8EYWAQCba$SA-NH2 619 is02 1672.89 838.05 1673.9 837.45 558.64
SP712  Ac-LTF$r8HYWAQCba$SAA-NH2 620 is02 1751.94 87755 1752.95 876.98 584.99
SP713  Ac-LTF$r8SYWAQCba$SAA-NH2 621 is02 1701.91 852.48 1702.92 851.96 568.31
SP714  Ac-LTF$r8RYWAQCba$SAA-NH2 622 is02 1770.98 887.45 1771.99 886.5 591.33
SP715  Ac-LTF$r8KYWAQCba$SAA-NH2 623 is02 1742.98 87292 1743.99 872.5 582
SP716  Ac-LTF$r8EYWAQCba$AAA-NH2 624 is02 1727.93 865.71 1728.94 864.97 576.98
SP717  Ac-LTF$r8EYWAQLSAAAAAaBaC-NH2 625 2103.09 1053.12 2104.1 1052.55 702.04
SP718  Ac-LTF$r8EYWAQLSAAAAAadPegdC-NH2 626 2279.19 1141.46 2280.2 1140.6 760.74
SP719  Ac-LTA$r8AYWAALSAAAAAa-NH2 627 1737.98 870.43 1738.99 870 580.33
SP720  Ac-LTF$r8AYAAALSAAAAAa-NH2 628 1698.97 851 1699.98 850.49 567.33
SP721  5-FAM-BaLTF$r8AYWAALSAAAAAa-NH2 629 2201.09 1101.87 2202.1 1101.55 734.7
SP722  Ac-LTA$r8AYWAQLSAAAAAa-NH2 630 1795 898.92 1796.01 898.51 599.34
SP723  Ac-LTF$r8AYAAQLSAAAAAa-NH2 631 1755.99 879.49 1757 879 586.34
SP724  Ac-LTF$rda6AYWAAL$daSAAAAAa-NH2 632 1807.97 1808.98 904.99 603.66
SP725  FITC-BaLTF$r8EYWAQLSAAAAAa-NH2 633 2347.1 117449 2348.11 1174.56 783.37
SP726  FITC-BaLTF$r8EYWAQCba$SAA-NH2 634 2161.99 1082.35 2163 1082 721.67
SP733  Ac-LTF$r8EYWAQLSEAAAAa-NH2 635 1987.05 995.03 1988.06 994.53 663.36
SP734  Ac-LTF$18AYWAQLSEAAAAa-NH?2 636 1929.04 966.35 1930.05 965.53 644.02
SP735  Ac-LTF$r8EYWAQLSAAAAAaBaKbio-NH2 637 2354.25 1178.47 2355.26 1178.13 785.76
SP736  Ac-LTF$r8AYWAALSAAAAAa-NH2 638 1814.01 908.45 1815.02 908.01 605.68
SP737  Ac-LTF$r8AYAAALSAAAAAa-NH2 639 is02 1698.97 85091 1699.98 850.49 567.33
SP738  Ac-LTF$r8AYAAQLSAAAAAa-NH2 640 is02 1755.99 879.4 1757 879 586.34
SP739  Ac-LTF$r8EYWAQLSEAAAAa-NH2 641 is02 1987.05 995.21 1988.06 994.53 663.36
SP740  Ac-LTF$r8AYWAQLSEAAAAa-NH?2 642 is02 1929.04 966.08 1930.05 965.53 644.02
SP741  Ac-LTF$r8EYWAQCba$SAAAAa-NH2 643 1957.04 980.04 1958.05 979.53 653.35
SP742  Ac-LTF$r8EYWAQLStAAA$rSAA-NH2 644 2023.12 1012.83 2024.13 1012.57 675.38
SP743  Ac-LTF$r8EYWAQLSASAAA$A-NH2 645 2108.17 1055.44 2109.18 1055.09 703.73
SP744  Ac-LTF$r8EYWAQLSAASAAASA-NH2 646 2179.21 1090.77 2180.22 1090.61 72741
SP745  Ac-LTF$r8EYWAQLSAAASAAASA-NH2 647 2250.25 1126.69 2251.26 1126.13 751.09
SP746  Ac-AAALTF$SIRSEYWAQLSAAA-OH 648 1930.02 1931.03 966.02 644.35
SP747  Ac-AAALTF$rREYWAQLSAAA-NH2 649 1929.04 965.85 1930.05 965.53 644.02
SP748  Ac-AAAAITF$SIREYWAQLSAAA-NH2 650 2000.08 1001.4 2001.09 1001.05 667.7
SP749  Ac-AAAAAITF$r8EYWAQLSAAA-NH2 651 2071.11 1037.13 2072.12 1036.56 691.38
SP750  Ac-AAAAAAITF$r8EYWAQLSAAA-NH2 652 2142.15 2143.16 1072.08 715.06
SP751  Ac-LTF$rda6EYWAQCba$da6SAA-NH2 653 is02 1751.89 87736 17529 876.95 584.97
SP752  Ac-t$r5wya$r5f4CF3ekllr-NH2 654 844.25
SP753  Ac-tawy$r5nf4CF3e$r51lr-NH2 655 837.03
SP754  Ac-tawya$r5f4CF3ek$r5lr-NH2 656 822.97
SP755  Ac-tawyanf4CF3e$r5llr$r5a-NH2 657 908.35
SP756  Ac-t$s8wyanf4CF3e$r51lr-NH2 658 858.03
SP757  Ac-tawy$s8nf4CF3ekll$r5a-NH2 659 879.86
SP758  Ac-tawya$s8f4CF3ekllr$r5a-NH2 660 936.38
SP759  Ac-tawy$s8naekll$r5a-NH2 661 844.25
SP760  5-FAM-Batawy$s8nfA4CF3ekll$r5a-NH2 662
SP761  5-FAM-Batawy$s8naekll$r5a-NH2 663
SP762  Ac-tawy$s8nfACF3eall$r5a-NH2 664
SP763  Ac-tawy$s8nfACF3ekll$r5aaaaa-NH2 665
SP764  Ac-tawy$s8nfACF3eall$r5asaaa-NH2 666

Table la shows a selection of peptidomimetic macro-

cycles.
TABLE 1la

SEQ

1D Exact  Found Calc Calc Calc
SP Sequence NO: Isomer Mass Mass (M+ 1)1 (M+2)/2 (M+3)/3
SP244  Ac-LTF$1r8EF4coohWAQCba$SANleA-NH?2 667 1885 943.59 1886.01 943.51 629.34
SP331  Ac-LTF$r8EYWAQLSAAAAAa-NH2 668 iso2  1929.04 966.08 1930.05 965.53 644.02
SP555  Ac-LTF$18EY6cIWAQLSAAAAAa-NH2 669 1963 983.28 1964.01 982.51 655.34
SP557  Ac-AAALTF$rREYWAQLSAAAAAa-NH2 670 2142.15 1072.83 2143.16 1072.08 715.06
SP558  Ac-LTF34F2$r8EYWAQLSAAAAAa-NH2 671 1965.02  984.3 1966.03 983.52 656.01
SP562  Ac-LTF$r8EYWAQLSAAiIbAAAa-NH?2 672 1943.06 973.11 1944.07 972.54 648.69
SP564  Ac-LTF$r8EYWAQLSAAAAiIbAa-NH2 673 1943.06 973.48 1944.07 972.54 648.69
SP566  Ac-LTF$r8EYWAQLSAAAAAiba-NH2 674 is02  1943.06 973.38 1944.07 972.54 648.69
SP567  Ac-LTF$r8EYWAQLSAAAAAAib-NH2 675 1943.06 973.01 1944.07 972.54 648.69
SP572  Ac-LTF$r8EYWAQLSAAAAaa-NH2 676 1929.04 966.35 1930.05 965.53 644.02

SP573  Ac-LTF$r8EYWAQLSAAAAAA-NH2 677 1929.04 96635 1930.05 965.53 644.02
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TABLE la-continued

SEQ

D Exact  Found Calc Cale Calc
SP Sequence NO: Isomer Mass Mass (M+ 1)1 (M+2)/2 (M+3)/3
SP578  Ac-LTF$r8EYWAQLSAAAAASar-NH2 678 1929.04 966.08 1930.05 965.53 644.02
SP551  Ac-LTF$r8EYWAQLSAAAAAa-OH 679 is02 1930.02  965.89 1931.03 966.02 644.35
SP662  Ac-LTF$rda6AYWAQLS$daSAAAAAa-NH2 680 1974.06 934.44 933.49
SP367  5-FAM-BaLTF$r8EYWAQCba$SAA-NH2 681 2131 1067.09 2132.01 1066.51 711.34
SP349  Ac-LTF$1r8EF4coohWAQCba$AAAAAa-NH2 682 is02 1969.04 986.06 1970.05 985.53 657.35
SP347  Ac-LTF$r8EYWAQCba$AAAAAa-NH2 683 is02 1941.04 972.55 1942.05 971.53 648.02

Table 1b shows a selection of peptidomimetic macro-
cycles.

olefin side chains that are not crosslinked. Amino acids
represented as “% St” are amino acids comprising two

TABLE 1b

SEQ

D Exact Found Cale Calc Cale
SP Sequence NO: Isomer Mass Mass M+ 1)1 (M+2)Y2 (M+3)/3
SP581  Ac-TF$r8SEYWAQLSAAAAAa-NH2 684 181596 929.85 1816.97 908.99 606.33
SP582  Ac-F$r8EYWAQLSAAAAAa-NH2 685 171491 93092 171592 858.46 572.64
SP583  Ac-LVF$r8EYWAQLSAAAAAa-NH2 686 1927.06 895.12 1928.07 964.54 643.36
SP584  Ac-AAF$r8EYWAQLSAAAAAa-NH2 687 1856.98 859.51 1857.99 929.5 620
SP585  Ac-LTF$r8EYWAQLSAAAAa-NH2 688 1858 824.08 1859.01 930.01 620.34
SP586  Ac-LTF$r8EYWAQLSAAAa-NH2 689 1786.97 788.56 1787.98 894.49 396.66
SP587  Ac-LTF$r8EYWAQLS$AAa-NH2 690 171593 1138.57 1716.94 858.97 57298
SP588  Ac-LTF$r8EYWAQLS$Aa-NH2 691 1644.89 1144.98 1645.9 823.45 549.3
SP589  Ac-LTF$r8EYWAQLS$a-NH2 692 1573.85 1113.71 1574.86 787.93 525.62

30

In the sequences shown above and elsewhere, the follow-
ing abbreviations are used: “Nle” represents norleucine,
“Aib” represents 2-aminoisobutyric acid, “Ac” represents
acetyl, and “Pr” represents propionyl. Amino acids repre-
sented as “$” are alpha-Me SS5-pentenyl-alanine olefin
amino acids connected by an all-carbon crosslinker com-
prising one double bond. Amino acids represented as “$r5”
are alpha-Me RS5-pentenyl-alanine olefin amino acids con-
nected by an all-carbon comprising one double bond. Amino
acids represented as “$s8” are alpha-Me S8-octenyl-alanine
olefin amino acids connected by an all-carbon crosslinker
comprising one double bond. Amino acids represented as
“$r8” are alpha-Me Rg-octenyl-alanine olefin amino acids
connected by an all-carbon crosslinker comprising one
double bond. “Ahx” represents an aminocyclohexyl linker.
The crosslinkers are linear all-carbon crosslinker comprising
eight or eleven carbon atoms between the alpha carbons of
each amino acid. Amino acids represented as “$/” are
alpha-Me S5-pentenyl-alanine olefin amino acids that are
not connected by any crosslinker. Amino acids represented
as “$/r5” are alpha-Me R5-pentenyl-alanine olefin amino
acids that are not connected by any crosslinker. Amino acids
represented as “$/s8” are alpha-Me S8-octenyl-alanine
olefin amino acids that are not connected by any crosslinker.
Amino acids represented as “$/r8” are alpha-Me Rg-octenyl-
alanine olefin amino acids that are not connected by any
crosslinker. Amino acids represented as “Amw” are alpha-
Me tryptophan amino acids. Amino acids represented as
“Aml” are alpha-Me leucine amino acids. Amino acids
represented as “Amf” are alpha-Me phenylalanine amino
acids. Amino acids represented as “2ff” are 2-fluoro-phe-
nylalanine amino acids. Amino acids represented as “3ff” are
3-fluoro-phenylalanine amino acids. Amino acids repre-
sented as “St” are amino acids comprising two pentenyl-
alanine olefin side chains, each of which is crosslinked to
another amino acid as indicated. Amino acids represented as
“St//” are amino acids comprising two pentenyl-alanine

40

45

pentenyl-alanine olefin side chains, each of which is cross-
linked to another amino acid as indicated via fully saturated
hydrocarbon crosslinks. Amino acids represented as “Ba”
are beta-alanine. The lower-case character “e” or “z” within
the designation of a crosslinked amino acid (e.g. “$er8” or
“$zr8”) represents the configuration of the double bond (E or
Z, respectively). In other contexts, lower-case letters such as
“a” or “f” represent D amino acids (e.g. D-alanine, or
D-phenylalanine, respectively). Amino acids designated as
“NmW?” represent N-methyltryptophan. Amino acids desig-
nated as “NmY” represent N-methyltyrosine. Amino acids
designated as “NmA” represent N-methylalanine. “Kbio”
represents a biotin group attached to the side chain amino
group of a lysine residue. Amino acids designated as “Sar”
represent sarcosine. Amino acids designated as “Cha” rep-
resent cyclohexyl alanine. Amino acids designated as “Cpg”
represent cyclopentyl glycine. Amino acids designated as
“Chg” represent cyclohexyl glycine. Amino acids desig-
nated as “Cba” represent cyclobutyl alanine. Amino acids
designated as “F4I” represent 4-iodo phenylalanine. “7L”
represents N15 isotopic leucine. Amino acids designated as
“F3CI” represent 3-chloro phenylalanine. Amino acids des-
ignated as “F4cooh” represent 4-carboxy phenylalanine.
Amino acids designated as “F34F2” represent 3,4-difluoro
phenylalanine. Amino acids designated as “6cI1W” represent
6-chloro tryptophan. Amino acids designated as “$rda6”
represent alpha-Me R6-hexynyl-alanine alkynyl amino
acids, crosslinked via a dialkyne bond to a second alkynyl
amino acid. Amino acids designated as “$da5” represent
alpha-Me S5-pentynyl-alanine alkynyl amino acids, wherein
the alkyne forms one half of a dialkyne bond with a second
alkynyl amino acid. Amino acids designated as “$ra9”
represent alpha-Me RO9-nonynyl-alanine alkynyl amino
acids, crosslinked via an alkyne metathesis reaction with a
second alkynyl amino acid. Amino acids designated as
“$a6” represent alpha-Me S6-hexynyl-alanine alkynyl
amino acids, crosslinked via an alkyne metathesis reaction



US 10,967,042 B2

83

with a second alkynyl amino acid. The designation “isol1” or
“is02” indicates that the peptidomimetic macrocycle is a
single isomer.

Amino acids designated as “Cit” represent citrulline.
Amino acids designated as “Coud”, “Cou6”, “Cou7” and
“Cou8”, respectively, represent the following structures:

Cou
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-continued
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In some embodiments, a peptidomimetic macrocycle is
obtained in more than one isomer, for example due to the
configuration of a double bond within the structure of the
crosslinker (E vs Z). Such isomers can or can not be
separable by conventional chromatographic methods. In
some embodiments, one isomer has improved biological
properties relative to the other isomer. In one embodiment,
an E crosslinker olefin isomer of a peptidomimetic macro-
cycle has better solubility, better target affinity, better in vivo
or in vitro efficacy, higher helicity, or improved cell perme-
ability relative to its Z counterpart. In another embodiment,
a 7 crosslinker olefin isomer of a peptidomimetic macro-
cycle has better solubility, better target affinity, better in vivo
or in vitro efficacy, higher helicity, or improved cell perme-
ability relative to its E counterpart.

Table 1c shows exemplary peptidomimetic macrocycle:
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In some embodiments, peptidomimetic macrocycles TABLE 2a-continued
exclude peptidomimetic macrocycles shown in Table 2a:
Number Sequence SEQ ID NO:
TABLE 2a 31 QSQQTF$:SNLWRLLSQN 723
5 32 QSQQTA$r8NLWRLLSQN 724
Number Sequence SEQ ID NO: 33 QSQQTF$r8NLWRKK$QN 725
34 QQTF$r8DLWRLLSEN 726
1 L$rSQETFSD$s8WKLLPEN 693 3s QQTF$:SDIWRLLS 727
2 LSQ$rSTFSDLW $s8LLPEN 694 36 LSQQTFSDLWSLL 728
3 LSQE$rSFSDLWK$sS8LPEN 695 37 QQTFSDLWSLL 729
4 LSQET$r5 SDLWKL$s8PEN 696 10 38 QQTAS$SDIWRLLSEN 730
5 LSQETF$rSDLWKLL$SSEN 697 39 QSQQTF$rSNLWRLL$s8QN 71
6 LXQETFS$rSLWKLLP$s8N 698 (dihydroxylated olefin)
7 LSQETFSD$rSWKLLPE$s8 699 40 QSQQTASISNLWRLL$s8QN 739
8 LSQQTF$rSDLWKLL$SSEN 700 (dihydroxylated olefin)
9 LSQETF$rSDLWKLL$s8QN 701 a1 QSQQTFSrSDLWRLISQN 733
10 LSQQTF$rSDLWKLL$s8QN 702 5 QTFSSNIWRLLS 734
11 LSQETF$rSNLWKIL$s8QN 703 15 13 QSQQTFSNLWSLLPQN 75
12 LSQQTF$rSNLWKLL$s8QN 704 44 QSSQTF$NLWRILPON 736
13 LSQQTF$rSNLWRLL$s8QN 705 45 STFSSLWKLL 737
14 QSQQTF$rSNLWKLL$s8QN 706 46 FTESDLWSLL, 738
15 QSQQTF$rSNLWRLLS$s8QN 707 47 QTFSNIWSLL 739
16 QSQQTA$rSNLWRLL$EsSQN 708 48 $SQESFSNLWKLL 740
17 L$r8QETFSD$WKLLPEN 709 20
18 LSQ$r8TFSDLWSLLPEN 710
19 LSQE$r8FSDLWK$LPEN 711 . . .
by LSQETSI8SDLWKI SPEN 12 In Table 2a, X repre.:sents S or agy am1n0.a01d. Peptides
21 LSQETF$r8SDLWKLL$EN 713 shown can comprise an N-terminal capping group such
22 LXQETFS$r8LWKLLP$N 714 as acetyl or an additional linker such as beta-alanine
23 LSQETFSD$r8WKLLPES 715 25 between the capping group and the start of the peptide
24 LSQQTF$r8DLWKLLSEN 716
25 LSQETF$r8DLWKLL$QN 717 sequence.
26 LSQQTF$r8DLWKLL$QN 718 In some embodiments, peptidomimetic macrocycles do
27 LSQETF$rsNLWKLLSQN 719 not comprise a peptidomimetic macrocycle structure as
28 LSQQTF$r8NLWKLL$QN 720 h i Table 2
29 LSQQTF$rENLWRLLSQN 721 g Slown i table sa. S
30 QSQQTF$r8NLWKLLSQN 722 In other embodiments, peptidomimetic macrocycles
exclude peptidomimetic macrocycles shown in Table 2b:
TABLE 2b
SEQ Exact Observed
Number Sequence IDNO: Mass M+2 mass (mfe)
1 Ac-LSQETF$r8DLWKLLSEN-NH2 741 2068.13 103507  1035.36
2 Ac-LSQETF$r8NLWKLL$QN-NH2 742 2066.16 103408  1034.31
3 Ac-LSQQTFS$rSNLWRLL$QN-NH2 743 2093.18 1047.59  1047.73
4 Ac-QSQQTF$rSNLWKLLSQN-NH2 744 2080.15 1041.08  1041.31
5 Ac-QSQQTF$r8NLWRLLSQN-NH2 745 2108.15 1055.08  1055.32
6  Ac-QSQQTA$rENLWRLL$QN-NH2 746 2032.12 1017.06  1017.24
7 Ac-QAIbQQTF$r8NLWRLLSQN-NH2 747 210617 105409  1054.34
8  Ac-QSQQTFSNLWRLLPQN-NH2 748 200002 1001.01  1001.26
9 Ac-QSQQTF$/rSNLWRLLS/QN-NH2 749 2136.18 1069.09  1069.37
10 Ac-QSQAIbTF$rSNLWRLLSQN-NH2 750 2065.15 1033.58  1033.71
11 Ac-QSQQTF$r8NLWRLLSAN-NH2 751 2051.13 102657  1026.70
12 Ac-ASQQTF$r8NLWRLLSQN-NH2 752 2051.13 102657  1026.90
13 Ac-QSQQTF$r8ALWRLLSQN-NH2 753 2065.15 1033.58  1033.41
14 Ac-QSQETFS$r8NLWRLLSQN-NH2 754 2109.14 105557  1055.70
15  Ac-RSQQTFS$rSNLWRLL$QN-NH2 755 213620 1069.10  1069.17
16 Ac-RSQQTF$rSNLWRLLSEN-NH2 756 2137.18 1069.59  1069.75
17 Ac-LSQETFSDLWKLLPEN-NH2 757 1959.99  981.00 981.24
18 Ac-QSQ$TFS$SLWRLLPQN-NH2 758 2008.09 1005.05  1004.97
19 Ac-QSQQ$FSN$WRLLPQN-NH2 759 203606 1019.03  1018.86
20 Ac-QSQQT$SNLSRLLPQN-NH2 760 1917.04 959.52 959.32
21 Ac-QSQQTF$NLWS$LLPQN-NH2 761 2007.06 1004.53  1004.97
22 Ac-RTQATF$r8NQWAibANIeSTNAiIbTR-NH2 762 231026 115613  1156.52
23 Ac-QSQQTF$rSNLWRLLSRN-NH2 763 213620 1069.10  1068.94
24 Ac-QSQRTF$rSNLWRLL$QN-NH2 764 213620 1069.10  1068.94
25 Ac-QSQQTF$r8NNIeWRLLSQN-NH2 765  2108.15 1055.08  1055.44
26 Ac-QSQQTF$r8NLWRNIeL$QN-NH2 766  2108.15 1055.08  1055.84
27 Ac-QSQQTF$r8NLWRLNIe$SQN-NH2 767  2108.15 105508  1055.12
28 Ac-QSQQTYS$r8NLWRLLSQN-NH2 768 2124.15 1063.08  1062.92
29 Ac-RAIbQQTF$r8NLWRLLSQN-NH2 769 2134.22 1068.11  1068.65
30  Ac-MPRFMDYWEGLN-NH2 770 1598.70  800.35 800.45
31 Ac-RSQQRF$rSNLWRLLSQN-NH2 771 2191.25 1096.63  1096.83
32 Ac-QSQQRF$r8NLWRLLSQN-NH2 772 2163.21 1082.61  1082.87
33 Ac-RAIbQQRF$rSNLWRLLSQN-NH2 773 2189.27 1095.64  1096.37
34 Ac-RSQQRF$rSNFWRLL$QN-NH2 774 222523 1113.62 111437
35 Ac-RSQQRF$rSNYWRLLSQN-NH2 775 224123 1121.62  1122.37
36  Ac-RSQQTF$rENLWQLLSQN-NH2 776 2108.15 105508  1055.29

37 Ac-QSQQTF$r8NLWQAmMIL$QN-NH2 777 2094.13 1048.07 1048.32
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TABLE 2b-continued
SEQ Exact Observed
Number Sequence IDNO: Mass M+2 mass (imfe)
38  Ac-QSQQTF$r8NAmMIWRLLSQN-NH2 778 2122.17 1062.09 1062.35
39  Ac-NlePRF$r8DYWEGLS$QN-NH2 779 1869.98 935.99 936.20
40  Ac-NlePRF$r8NYWRLLSQN-NH2 780 1952.12  977.06 977.35
41  Ac-RF$r8NLWRLL$Q-NH2 781 1577.96 789.98 790.18
42 Ac-QSQQTF$r8N2ff WRLLSQN-NH2 782 2160.13 1081.07 1081.40
43 Ac-QSQQTF$r8N3ffWRLLSQN-NH2 783 2160.13 1081.07 1081.34
44 Ac-QSQQTT#r8NLWRLLA#QN-NH2 784  2080.12 1041.06 1041.34
45 Ac-RSQQTAS$r8NLWRLLSQN-NH2 785 2060.16 1031.08 1031.38
46 Ac-QSQQTTF%r8NLWRLL%QN-NH2 786 2110.17 1056.09 1056.55
47  HepQSQ$TFSNLWRLLPQN-NH2 787 2051.10 1026.55 1026.82
48  HepQSQ$TF$r8NLWRLLSQN-NH2 788 2159.23 1080.62 1080.89
49 Ac-QSQQTF$r8NL6cIWRLLSQN-NH2 789 2142.11 1072.06 1072.35
50  Ac-QSQQTF$r8NLMe6clwRLLSQN-NH2 790 2156.13 1079.07 1079.27
51 Ac-LTFEHYWAQLTS-NH2 791 1535.74 768.87 768.91
52 Ac-LTFSHYWS$QLTS-NH2 792 1585.83  793.92 794.17
53 Ac-LTFESYWASLTS-NH2 793 1520.79  761.40 761.67
54  Ac-LTF$zr8HYWAQLS$zS-NH2 794 1597.87 799.94 800.06
55  Ac-LTF$r8HYWRQLS$S-NH2 795 1682.93 842.47 842.72
56  Ac-QS$SQTFStNLWRILLS$s8QN-NH2 796 2145.21 1073.61 1073.90
57  Ac-QSQQTASNLWRLLPQN-NH2 797 1923.99  963.00 963.26
58  Ac-QSQQTAS$/rSNLWRLLS$/QN-NH2 798 2060.15 1031.08 1031.24
59  Ac-ASQQTF$/r8NLWRLLS/QN-NH2 799 2079.16 1040.58 1040.89
60  Ac-$SQQSFSNLWRLLAIbQN-NH2 800 2009.09 1005.55 1005.86
61  Ac-QS$QTFSNLWRLLAIDQN-NH2 801 2023.10 1012.55 1012.79
62 Ac-QSQQS$FSNSWRLLAIbQN-NH2 802 2024.06 1013.03 1013.31
63 Ac-QSQQTFSNLWSLLAIbQN-NH2 803 1995.06  998.53 998.87
64 Ac-QSQQTFS$LWRSLAIbQN-NH2 804 2011.06 1006.53 1006.83
65  Ac-QSQQTFSNLWSLLASN-NH?2 805 1940.02 971.01 971.29
66  Ac-$/SQQ$/FSNLWRLLAiIbQN-NH2 806 2037.12 1019.56 1019.78
67 Ac-QS$/QTF$/NLWRLLAIbQN-NH2 807 2051.13 1026.57 1026.90
68  Ac-QSQQS$/FSNSAVRLLAIbQN-NH2 808 2052.09 1027.05 1027.36
69 Ac-QSQQTF$/NLWS/LLAIbQN-NH2 809 2023.09 1012.55 1013.82
70 Ac-QSQ$TFS$LWRLLAIbQN-NH2 810 1996.09  999.05 999.39
71  Ac-QSQS$/TFS$/LWRLLAIbQN-NH2 811 2024.12 1013.06 1013.37
72 Ac-QS$/QTFSt/NLWRLLS$/s8QN-NH2 812 2201.27 1101.64 1102.00
73 Ac-$r8SQQTFS$LWRLLAIbBQN-NH2 813 2038.14 1020.07 1020.23
74 Ac-QSQS$r8TFSNLWSLLAiIbQN-NH2 814 1996.08  999.04 999.32
75 Ac-QSQQTFS$r8LWRLLASN-NH2 815 2024.12 1013.06 1013.37
76 Ac-QS$r5QTFStNLWSLLAIbQN-NH2 816 2032.12 1017.06 1017.39
77 Ac-$/r8SQQTFS$/LWRLLAIbQN-NH2 817 2066.17 1034.09 1034.80
78  Ac-QSQS$/r8TFSNLWS$/LLAIbQN-NH2 818 2024.11 1013.06 1014.34
79  Ac-QSQQTFS$/rSLWRLLA$/N-NH2 819 2052.15 1027.08 1027.16
80  Ac-QS$/r5QTFSt/NLW$/LLAIbQN-NH2 820 2088.18 1045.09 1047.10
81  Ac-QSQQTFSNLWRLLAIbQN-NH2 821 1988.02  995.01 995.31
82  Hep/QSQS$/TF$/rENLWRLLS/QN-NH2 822 2215.29 1108.65 1108.93
83  Ac-ASQQTF$r8NLRWLLSQN-NH2 823 2051.13 1026.57 1026.90
84  Ac-QSQQTF$/r8NLWRLL$/Q-NH2 824  2022.14 1012.07 1012.66
85  Ac-QSQQTF$rSNLWRLL$Q-NH2 825 1994.11  998.06 998.42
86 Ac-AAARAASr8AAARAASAA-NH? 826 1515.90  758.95 759.21
87 Ac-LTFEHYWAQLTSA-NH2 827 1606.78  804.39 804.59
88  Ac-LTF$r8HYWAQL$SA-NH2 828 1668.90 835.45 835.67
89  Ac-ASQQTFSNLWRLLPQN-NH2 829 1943.00  972.50 973.27
90  Ac-QS$QTFStNLWSrSLLAIbQN-NH2 830 2032.12 1017.06 1017.30
91  Ac-QSQQTFAIbNLWRLLAIbQN-NH2 831 1986.04  994.02 994.19
92 Ac-QSQQTFNIeNLWRLLNIeQN-NH2 832 2042.11 1022.06 1022.23
93 Ac-QSQQTF$/rBNLWRLLAiIbQN-NH2 833 2082.14 1042.07 1042.23
94 Ac-QSQQTF$/rBNLWRLLNIeQN-NH2 834 2110.17 1056.09 1056.29
95  Ac-QSQQTFAIbNLWRLLS$/QN-NH2 835 2040.09 1021.05 1021.25
96  Ac-QSQQTFNIeNLWRLLS$/QN-NH2 836 2068.12 1035.06 1035.31
97  Ac-QSQQTF%r8NL6cIWRNIeL2%QN-NH2 837 2144.13 1073.07 1073.32
98  Ac-QSQQTF%r8NLMe6cIlWRLLQN-NH2 838 2158.15 1080.08 1080.31
101 Ac-FNIe$YWESL-NH2 839 1160.63 — 1161.70
102 Ac-F$r8AYWELLSA-NH2 840 1344.75 — 1345.90
103 Ac-F$r8AYWQLLSA-NH2 841 1343.76 — 1344.83
104  Ac-NlePRF$r&NYWELL$QN-NH2 842 1925.06  963.53 963.69
105  Ac-NlePRF$r8DYWRLLSQN-NH2 843 1953.10  977.55 977.68
106 Ac-NlePRF$r8NYWRLL$Q-NH2 844 1838.07 920.04 920.18
107 Ac-NlePRF$r8NYWRLLS$-NH2 845 1710.01 856.01 856.13
108 Ac-QSQQTF$r8DLWRLLSQN-NH2 846 2109.14 1055.57 1055.64
109 Ac-QSQQTF$r8NLWRLLSEN-NH2 847 2109.14 1055.57 1055.70
110 Ac-QSQQTF$rSNLWRLLS$QD-NH2 848 2109.14 1055.57 1055.64
111 Ac-QSQQTF$r8NLWRLLSS-NH2 849 1953.08 977.54 977.60
112 Ac-ESQQTF$r8NLWRLLSQN-NH2 850 2109.14 1055.57 1055.70
113 Ac-LTF$r8NLWRNIeL$Q-NH2 851 1635.99  819.00 819.10
114 Ac-LRF$r8NLWRNIeL$Q-NH2 852 1691.04 846.52 846.68
115 Ac-QSQQTF$r8NWWRNIeL$QN-NH2 853 2181.15 1091.58 1091.64
116 Ac-QSQQTF$r8NLWRNIeL$Q-NH2 854 1994.11  998.06 998.07
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TABLE 2b-continued

Number Sequence

SEQ Exact Observed
IDNO: Mass M+2 mass (imfe)

117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
147
152
153
154
155
156
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204

Ac-QTF$r8NLWRNIeLSQN-NH2
Ac-NIePRF$r8NWWRLLSQN-NH2
Ac-NlePRF$Sr8NWWRLLSA-NH2
Ac-TSFAEYWNLLNH?2
Ac-QTF$r8HWWSQLS$S-NH2
Ac-FM$YWESL-NH2
Ac-QTFEHWWSQLLS-NH2
Ac-QSQQTF$rENLAmWRLNIe$QN-NH2
Ac-FMAIibY6cIWEAc3cL-NH2
Ac-FNIe$Y6cIWESL-NH2
Ac-F$zr8 AY 6cIWEAc3cL.$z-NH2
Ac-F$r8AY6cIWEAC3cLSA-NH2
Ac-NIePRF$r8NY6cIWRLLSQN-NH2
Ac-AF$r8AAWALASA-NH2
Ac-TF$r8AAWRLASQ-NH2
Pr-TF$r8AAWRLASQ-NH2
Ac-QSQQTF%8NLWRNIeL%QN-NH2
Ac-LTF%r8HYWAQL%SA-NH2
Ac-NlePRF%r8NYWRLL%QN-NH2
Ac-NlePRF%r8NY6¢cIWRLL%QN-NH2
Ac-LTF%r8HY 6clWAQL%S-NH2
Ac-QS%QTEF%StNLWRLL%s8QN-NH2
Ac-LTF%r8HY6cIWRQL%S-NH2
Ac-QSQQTF%8NL6cIWRLL%QN-NH2
Ac-%r8SQQTFS%LWRLLAiIbQN-NH2
Ac-LTF%r8 HYWAQL%S-NH2
Ac-TSF%1r8QYWNLL%P-NH2
Ac-LTFEHYWAQLTS-NH?2
Ac-F$er8 AY 6clWEAc3cL$e-NH2
Ac-AF$r8AAWALASA-NH2
Ac-TF$r8AAWRLASQ-NH2
Pr-TF$r8AAWRLASQ-NH2
Ac-LTF$er8HYWAQLS$eS-NH2

Ac-CCPGCCBaQSQQTF$rSNLWRLLEQN-NH2
Ac-CCPGCCBaQSQQTASr8NL.WRLLSQN-NH2
Ac-CCPGCCBaNIePRF$r8NYWRLLEQN-NH2

Ac-LTF$/rfSHYWAQLS$/S-NH2
Ac-F%r8HY 6cIWRAc3cL%-NH2
Ac-QTF%r8HWW SQL%S-NH2
Ac-LTA$r8HYWRQLS$S-NH2
Ac-Q$:8QQTFSNSWRLLAibQN-NH2
Ac-QSQQSSFSNLWRSLAIbQN-NH2
Ac-F$r8AYWEAc3cL$A-NH2
Ac-F$r8AYWEAc3cL$S-NH2
Ac-FSr8AYWEAc3cL$Q-NH2
Ac-F$r8AYWEAIbL$S-NH2
Ac-F$r8AYWEALS$S-NH2
Ac-F$r8AYWEQLS$S-NH2
Ac-F$r8HYWEQLS$S-NH2
Ac-F$r8HYWAQLS$S-NH2
Ac-F$r8HYWAAC3cL$S-NH2
Ac-F$r8HYWRAC3cL$S-NH2
Ac-F$r8AYWEACc3cL#A-NH2
Ac-NlePTF%r8NYWRLL%QN-NH2
Ac-TF$r8AAWRALS$Q-NH2
Ac-TSF%r8HYWAQL%S-NH2
Ac-F%r8AY 6cIWEAc3cL%A-NH2
Ac-LTF$r8HYWAQI$S-NH2
Ac-LTF$r8HYWAQNIe$S-NH2
Ac-LTF$r8HYWAQLS$A-NH2
Ac-LTF$r8HYWAQLS$Abu-NH2
Ac-LTF$r8HYWAbuQLS$S-NH2
Ac-LTF$er8AYWAQLS$eS-NH2
Ac-LAF$r8HYWAQLS$S-NH2
Ac-LAF$r8 AYWAQLS$S-NH2
Ac-LTF$er8AYWAQLS$eA-NH2
Ac-LAF$r8 AYWAQL$SA-NH2
Ac-LTF$r8NLWANIleL$Q-NH2
Ac-LTF$r8NLWANIeLSA-NH2
Ac-LTF$r8 ALWANIeL$Q-NH2
Ac-LAF$r8NLWANIeL$Q-NH2
Ac-LAF$r8 AL WANIeL$A-NH2
Ac-A$r8AYWEAC3cLSA-NH2
Ac-F$r8AYWEAc3cLSAA-NH2
Ac-F$r8AYWEAc3cLAbu-NH2
Ac-F$r8AYWEAc3cLENle-NH2
Ac-F$r5AYWEAc3cL$s8A-NH2

855 1765.00 883.50 883.59
856  1975.13 988.57 988.75
857  1804.07 903.04 903.08
858  1467.70 734.85 734.90
859  1651.85 826.93 827.12
860 1178.58 — 1179.64
861 1601.76  801.88 801.94
862  2122.17 1062.09 1062.24

863 1130.47 — 1131.53
864  1194.59 — 1195.64
865 1277.63  639.82 1278.71
866  1348.66 — 1350.72
867  1986.08 994.04 994.64
868 122371 — 1224.71

869  1395.80 698.90 399.04
870  1409.82 705.91 706.04
871 2110.17 1056.09 1056.22
872 167092 836.46 836.58
873 1954.13  978.07 978.19
874  1988.09 995.05 995.68
875 1633.84 817.92 817.93
876  2149.24 1075.62 1075.65
877 171891 860.46 860.54
878  2144.13 1073.07 1073.64
879  2040.15 1021.08 1021.13
880  1599.88  800.94 801.09
881 1602.88 802.44 802.58
882  1535.74 768.87 769.5
883 1277.63  639.82 1278.71
884  1277.63 639.82 1277.84
885 1395.80  698.90 699.04
886  1409.82 705.91 706.04
887  1597.87 799.94 800.44
888  2745.30 1373.65 1372.99
889  2669.27 1335.64 1336.09
890  2589.26 1295.63 1296.2
891 162590 813.95 814.18
892 137272 687.36 687.59
893 1653.87 827.94 827.94
894  1606.90 804.45 804.66
895 2080.12 1041.06 1041.61
896  2066.11 1034.06 1034.58
897 131470  658.35 1315.88
898  1330.70 666.35 1331.87
899  1371.72 686.86 1372.72
900 133271 667.36 1334.83
901 1318.70  660.35 1319.73
902  1375.72 688.86 1377.53
903 1441.74  721.87 1443.48
904  1383.73 692.87 1385.38
905 133871 670.36 1340.82
906 142378 712.89 713.04
907  1300.69 651.35 1302.78
908  1899.08 950.54 950.56
909  1395.80 698.90 699.13
910  1573.83 787.92 787.98
911 1350.68 676.34 67691
912 1597.87 799.94 800.07
913 1597.87  799.94 800.07
914  1581.87 791.94 792.45
915 1595.89  798.95 799.03
916 1611.88  806.94 807.47
917  1531.84 76692 766.96
918  1567.86 784.93 785.49
919  1501.83 751.92 752.01
920  1515.85 75893 758.97
921 1485.84 74392 744.05
922 155092 776.46 776.61
923 1493.90 747.95 1495.6
924 1507.92 754.96 755
925 152091 761.46 761.96
926  1420.89  711.45 1421.74
927  1238.67 620.34 1239.65
928  1385.74 693.87 1386.64
929 132872 665.36 1330.17
930 135675 679.38 1358.22
931 131470 658.35 1315.51
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TABLE 2b-continued
SEQ Exact Observed
Number Sequence IDNO: Mass M+2 mass (imfe)

205 Ac-F$SAYWEAc3cL$r8A-NH2 932 131470 658.35 1315.66
206  Ac-F$r8AYWEAc3cI$A-NH2 933 131470 658.35 1316.18
207  Ac-F$r8AYWEAc3cNIle$A-NH2 934 131470 658.35 1315.66
208  Ac-F$r8AYWEAmIL$A-NH2 935 135876 680.38 1360.21
209  Ac-F$r8AYWENIeL$A-NH2 936 134475 673.38 1345.71
210 Ac-F$r8AYWQAc3cLSA-NH2 937 1313.72 657.86 1314.7
211  Ac-F$r8AYWAAc3cL$A-NH2 938 125670 629.35 1257.56
212 Ac-F$r8AYWAbuAc3cL$A-NH2 939  1270.71 636.36 1272.14
213 Ac-F$r8AYWNleAc3cL$A-NH2 940 129874 650.37 1299.67
214 Ac-F$r8AbuYWEAc3cL$A-NH2 941 132872 665.36 1329.65
215  Ac-F$r8NleYWEAc3cL$A-NH2 942 135675 679.38 1358.66
216  5-FAM-BalLTFEHYWAQLTS-NH2 943 1922.82 962.41 962.87
217  5-FAM-BaLTF%r8HYWAQL%S-NH2 944  1986.96 994.48 994.97
218  Ac-LTF$r8HYWAQLS$S-NH2 945  1611.88 806.94 807
219  Ac-LTF$r8HYWAQTIe$S-NH2 946  1597.87 799.94 799.97
220 Ac-LTF$r8HYWAQAdm$S-NH2 947 167591 838.96 839.09
221  Ac-LTF$r8HYWAQhCha$S-NH2 948 165191 826.96 826.98
222 Ac-LTF$r8HYWAQCha$S-NH2 949  1637.90 819.95 820.02
223 Ac-LTF$r8HYWAc6cQLSS-NH2 950 165191 826.96 826.98
224 Ac-LTF$r8HYWAcS5cQL$S-NH2 951 1637.90 819.95 820.02
225  Ac-LThF$r8HYWAQLS$S-NH2 952 1611.88 806.94 807
226  Ac-LTIgl$r8HYWAQLS$S-NH2 953 162590 813.95 812.99
227  Ac-LTF$r8HYWAQChg$S-NH2 954  1623.88 812.94 812.99
228  Ac-LTF$r8HYWAQFS$S-NH2 955 1631.85 816.93 816.99
229  Ac-LTF$r8HYWAQIgl$S-NH2 956  1659.88 830.94 829.94
230 Ac-LTF$r8HYWAQCba$S-NH2 957 1609.87 805.94 805.96
231  Ac-LTF$r8HYWAQCpg$S-NH2 958  1609.87 805.94 805.96
232 Ac-LTF$r8HhYWAQLS$S-NH2 959  1611.88 806.94 807
233 Ac-F$r8AYWEAc3chL$A-NH2 960 132872 665.36 665.43
234  Ac-F$r8AYWEAc3cTle$A-NH2 961 131470 658.35 1315.62
235  Ac-F$r8AYWEAc3cAdm$A-NH2 962 139275 697.38 697.47
236  Ac-F$r8AYWEAc3chCha$A-NH2 963  1368.75 685.38 685.34
237  Ac-F$r8AYWEAc3cCha$A-NH2 964 135473 678.37 678.38
238  Ac-F$r8AYWEAc6cLSA-NH2 965 135675 679.38 679.42
239  Ac-F$r8AYWEAcS5cLSA-NH2 966  1342.73 672.37 672.46
240  Ac-hF$r8 AYWEAc3cL$A-NH2 967 132872 665.36 665.43
241  Ac-Igl$r8AYWEAc3cL$A-NH2 968  1342.73 672.37 671.5
243 Ac-F$r8AYWEAc3cF$A-NH2 969  1348.69 675.35 675.35
244 Ac-F$r8AYWEAc3cIgl$ A-NH2 970  1376.72 689.36 688.37
245  Ac-F$r8AYWEAc3cCba$A-NH2 971 132670 664.35 664.47
246  Ac-F$r8AYWEAc3cCpg$A-NH2 972 132670 664.35 664.39
247  Ac-F$r8AhNYWEAc3cL$A-NH2 973 132872 665.36 665.43
248  Ac-F$r8AYWEAc3cL$Q-NH2 974  1371.72 686.86 1372.87
249  Ac-F$r8AYWEAIbLSA-NH2 975 131672 659.36 1318.18
250  Ac-F$r8AYWEALS$A-NH2 976  1302.70 652.35 1303.75
251  Ac-LAF$r8AYWAALSA-NH2 977 1428.82 715.41 715.49
252 Ac-LTF$r8HYWAAc3cL$S-NH2 978  1552.84 777.42 771.5
253  Ac-NleTF$r8HYWAQLS$S-NH2 979  1597.87 799.94 800.04
254  Ac-VTF$r8HYWAQLS$S-NH2 980  1583.85 792.93 793.04
255  Ac-FTF$r8HYWAQLS$S-NH2 981 1631.85 816.93 817.02
256  Ac-WTF$r8HYWAQLS$S-NH2 982 1670.86 836.43 836.85
257  Ac-RTF$r8HYWAQLS$S-NH2 983  1640.88 821.44 821.9
258  Ac-KTF$r8HYWAQLS$S-NH2 984 1612.88 807.44 807.91
259  Ac-LNIeF$r8HYWAQLS$S-NH2 985  1609.90 805.95 806.43
260  Ac-LVF$r8HYWAQLS$S-NH2 986  1595.89 798.95 798.93
261  Ac-LFF$r8HYWAQLS$S-NH2 987 1643.89 822.95 823.38
262 Ac-LWF$r8HYWAQLS$S-NH2 988  1682.90 842.45 842.55
263  Ac-LRF$r8HYWAQLS$S-NH2 989 165292 827.46 827.52
264  Ac-LKF$r8HYWAQLS$S-NH2 990 162491 813.46 813.51
265  Ac-LTF$r8NleYWAQLS$S-NH2 991  1573.89 787.95 788.05
266 Ac-LTF$r8VYWAQLS$S-NH2 992  1559.88 780.94 780.98
267 Ac-LTF$r8FYWAQLS$S-NH2 993  1607.88 804.94 805.32
268  Ac-LTF$r8WYWAQLS$S-NH2 994  1646.89 824.45 824.86
269  Ac-LTF$r8RYWAQLS$S-NH2 995 161691 809.46 809.51
270  Ac-LTF$r8KYWAQLS$S-NH2 996  1588.90 795.45 79548
271  Ac-LTF$r8HNIeWAQLS$S-NH2 997 1547.89 774.95 774.98
272 Ac-LTF$r8HVWAQLS$S-NH2 998  1533.87 767.94 767.95
273  Ac-LTF$r8HFWAQLS$S-NH2 999  1581.87 791.94 792.3
274  Ac-LTF$r8HWWAQLS$S-NH2 1000  1620.88 811.44 811.54
275  Ac-LTF$r8HRWAQLS$S-NH2 1001 1590.90 796.45 796.52
276  Ac-LTF$r8HKWAQLS$S-NH2 1002 156290 782.45 782.53
277  Ac-LTF$r8HYWNIeQL$S-NH2 1003 163991 820.96 820.98
278  Ac-LTF$r8HYWVQL$S-NH2 1004 162590 813.95 814.03
279  Ac-LTF$r8HYWFQLS$S-NH2 1005 1673.90 837.95 838.03
280  Ac-LTF$r8HYWWQLS$S-NH2 1006 171291 857.46 857.5
281  Ac-LTF$r8HYWKQL$S-NH2 1007  1654.92 828.46 828.49
282  Ac-LTF$r8HYWANIeL$S-NH2 1008  1582.89 792.45 792.52
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TABLE 2b-continued
SEQ Exact Observed
Number Sequence IDNO: Mass M+2 mass (imfe)

283  Ac-LTF$r8HYWAVLS$S-NH2 1009  1568.88 785.44 785.49
284  Ac-LTF$r8HYWAFL$S-NH2 1010 1616.88 809.44 809.47
285  Ac-LTF$r8HYWAWLS$S-NH2 1011 1655.89  828.95 829
286  Ac-LTF$r8HYWARLS$S-NH?2 1012 162591 813.96 813.98
287  Ac-LTF$r8HYWAQLS$NIe-NH2 1013 1623.92 812.96 813.39
288  Ac-LTF$r8HYWAQLS$V-NH2 1014  1609.90 805.95 805.99
289  Ac-LTF$r8HYWAQLS$F-NH2 1015 1657.90 829.95 830.26
290  Ac-LTF$r8HYWAQLS$W-NH2 1016 169691 849.46 849.5
291  Ac-LTF$r8HYWAQLS$R-NH2 1017  1666.94 834.47 834.56
292  Ac-LTF$r8HYWAQLS$K-NH2 1018  1638.93 820.47 820.49
293 Ac-Q$r8QQTFSNSWRLLAiIbQN-NH2 1019 2080.12 1041.06 1041.54
294 Ac-QSQQ$r8FSNLWRSLAIbQN-NH2 1020 2066.11 1034.06 1034.58
295 Ac-LT2Pal$r8HYWAQLS$S-NH2 1021 1598.86  800.43 800.49
296  Ac-LT3Pal$r8HYWAQLS$S-NH2 1022 1598.86  800.43 800.49
297  Ac-LT4Pal$r8HYWAQLS$S-NH2 1023 1598.86  800.43 800.49
298  Ac-LTF2CF3$r8HYWAQLS$S-NH2 1024  1665.85 833.93 834.01
299  Ac-LTF2CN$r8HYWAQLS$S-NH2 1025  1622.86 812.43 812.47
300 Ac-LTF2Me$r8HYWAQLS$S-NH?2 1026 1611.88  806.94 807
301  Ac-LTF3CI$r8HYWAQLS$S-NH2 1027  1631.83 816.92 816.99
302 Ac-LTFACF3$r8HYWAQLS$S-NH2 1028  1665.85 833.93 833.94
303 Ac-LTF4tBu$r8HYWAQLS$S-NH2 1029 1653.93 827.97 828.02
304 Ac-LTF5F$r8HYWAQLS$S-NH2 1030  1687.82 84491 844.96
305 Ac-LTF$r8HY3BthAAQLS$S-NH2 1031 1614.83 808.42 808.48
306  Ac-LTF2Br$r8HYWAQLS$S-NH2 1032 1675.78 838.89 838.97
307  Ac-LTF4Br$r8HYWAQLS$S-NH2 1033 1675.78 838.89 839.86
308  Ac-LTF2CI$r8HYWAQLS$S-NH2 1034  1631.83 816.92 816.99
309  Ac-LTFACI$r8HYWAQLS$S-NH2 1035 1631.83 816.92 817.36
310  Ac-LTF3CN$r8HYWAQLS$S-NH2 1036 1622.86 812.43 812.47
311  Ac-LTF4CNS$r8HYWAQLS$S-NH2 1037  1622.86 812.43 812.47
312 Ac-LTF34CI12$r8HYWAQLS$S-NH2 1038 1665.79 833.90 833.94
313 Ac-LTF34F2$r8HYWAQLS$S-NH2 1039 1633.85 817.93 817.95
314  Ac-LTF35F2$r8HYWAQLS$S-NH2 1040  1633.85 817.93 817.95
315  Ac-LTDip$r8HYWAQLS$S-NH2 1041  1673.90 837.95 838.01
316 Ac-LTF2F$r8HYWAQLS$S-NH2 1042 1615.86 808.93 809
317  Ac-LTF3F$r8HYWAQLS$S-NH2 1043  1615.86 808.93 809
318  Ac-LTF4F$r8HYWAQLS$S-NH2 1044  1615.86 808.93 809
319  Ac-LTF4I$r8HYWAQLS$S-NH2 1045 1723.76  862.88 862.94
320 Ac-LTF3Me$r8HYWAQLS$S-NH2 1046  1611.88 806.94 807.07
321  Ac-LTFAMe$r8HYWAQLS$S-NH2 1047  1611.88 806.94 807
322 Ac-LT1Nal$r8HYWAQLS$S-NH2 1048  1647.88 824.94 824.98
323 Ac-LT2Nal$r8HYWAQLS$S-NH2 1049  1647.88 824.94 825.06
324 Ac-LTF3CF3$r8HYWAQLS$S-NH2 1050 1665.85 833.93 834.01
325 Ac-LTFANO2$r8HYWAQLS$S-NH2 1051  1642.85 822.43 822.46
326  Ac-LTF3NO2$r8HYWAQLS$S-NH2 1052 1642.85 822.43 822.46
327  Ac-LTF$r82ThiYWAQLS$S-NH2 1053  1613.83 807.92 807.96
328  Ac-LTF$r8HBipWAQLS$S-NH2 1054  1657.90 829.95 830.01
329  Ac-LTF$r8HF4tBuWAQLS$S-NH2 1055 1637.93 819.97 820.02
330  Ac-LTF$r8HF4CF3WAQLS$S-NH2 1056  1649.86 825.93 826.02
331  Ac-LTF$r8HF4CIWAQLS$S-NH2 1057  1615.83 808.92 809.37
332 Ac-LTF$r8HF4AMeWAQLS$S-NH2 1058  1595.89  798.95 799.01
333  Ac-LTF$r8HF4BrWAQLS$S-NH2 1059 1659.78  830.89 830.98
334  Ac-LTF$r8HF4ACNWAQLS$S-NH2 1060  1606.87 804.44 804.56
335  Ac-LTF$r8HFANO2WAQLS$S-NH2 1061  1626.86 814.43 814.55
336  Ac-LTF$r8HINalWAQLS$S-NH2 1062 1631.89 816.95 817.06
337  Ac-LTF$r8H2NalWAQLS$S-NH2 1063  1631.89 816.95 816.99
338  Ac-LTF$r8HWAQLS$S-NH2 1064  1434.80 718.40 718.49
339  Ac-LTF$r8HY1NalAQL$S-NH2 1065 1608.87 805.44 805.52
340  Ac-LTF$r8HY2NalAQL$S-NH2 1066  1608.87 805.44 805.52
341  Ac-LTF$r8HYWAQI$S-NH2 1067  1597.87 799.94 800.07
342  Ac-LTF$r8HYWAQNIe$S-NH2 1068  1597.87 799.94 800.44
343  Ac-LTF$er8HYWAQLS$eA-NH2 1069  1581.87 791.94 791.98
344  Ac-LTF$r8HYWAQLS$Abu-NH2 1070 1595.89  798.95 799.03
345  Ac-LTF$r8HYWAbuQL$S-NH2 1071  1611.88 806.94 804.47
346  Ac-LAF$r8HYWAQLS$S-NH2 1072 1567.86 784.93 785.49
347  Ac-LTF$r8NLWANIeL$Q-NH2 1073 1550.92 776.46 771.5
348  Ac-LTF$r8ALWANIeL$Q-NH2 1074  1507.92  754.96 755.52
349  Ac-LAF$r8NLWANIeL$Q-NH2 1075 152091 761.46 762.48
350  Ac-F$r8AYWAAc3cL$A-NH2 1076 1256.70  629.35 1257.56
351  Ac-LTF$r8AYWAALS$S-NH2 1077  1474.82 738.41 738.55
352 Ac-LVF$r8AYWAQLS$S-NH2 1078  1529.87 765.94 766
353  Ac-LTF$r8AYWAbuQLS$S-NH2 1079 1545.86 773.93 773.92
354  Ac-LTF$r8AYWNIeQLS$S-NH2 1080  1573.89 787.95 788.17
355  Ac-LTF$r8AbuYWAQLS$S-NH2 1081  1545.86 773.93 773.99
356  Ac-LTF$r8AYWHQLS$S-NH2 1082 1597.87 799.94 799.97
357  Ac-LTF$r8AYWKQLS$S-NH2 1083  1588.90 795.45 795.53
358  Ac-LTF$r8AYWOQLS$S-NH2 1084  1574.89 788.45 788.5
359  Ac-LTF$r8AYWRQLS$S-NH?2 1085 161691 809.46 809.51
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SEQ Exact Observed
Number Sequence IDNO: Mass M+2 mass (imfe)

360  Ac-LTF$r8AYWSQLS$S-NH2 1086  1547.84 774.92 774.96
361  Ac-LTF$r8AYWRALS$S-NH?2 1087  1559.89 780.95 780.95
362  Ac-LTF$r8AYWRQL$SA-NH2 1088 160091 801.46 801.52
363 Ac-LTF$r8AYWRAL$SA-NH2 1089  1543.89 772.95 773.03
364 Ac-LTF$rSHYWAQLS$s8S-NH2 1090  1597.87 799.94 799.97
365  Ac-LTFSHYWAQLS$r8S-NH2 1091 1597.87 799.94 799.97
366 Ac-LTF$r8HYWAALS$S-NH2 1092 1540.84 771.42 77148
367 Ac-LTF$r8HYWAAbuL$S-NH2 1093 1554.86 778.43 778.51
368 Ac-LTF$r8HYWALL$S-NH?2 1094 1582.89 792.45 792.49
369 Ac-F$r8AYWHALSA-NH?2 1095 1310.72 656.36 656.4
370 Ac-F$r8AYWAALSA-NH2 1096 1244.70 623.35 1245.61
371  Ac-F$r8AYWSALSA-NH2 1097 1260.69 631.35 1261.6
372 Ac-F$r8AYWRALSA-NH2 1098 1329.76 665.88 1330.72
373  Ac-F$r8AYWKALS$A-NH2 1099 1301.75 651.88 1302.67
374  Ac-F$r8AYWOALS$A-NH2 1100 1287.74 644.87 1289.13
375  Ac-F$r8VYWEAc3cL$A-NH2 1101 1342.73 672.37 1343.67
376  Ac-F$r8FYWEAc3cL$A-NH2 1102 1390.73 696.37 1392.14
377  Ac-F$r8WYWEAc3cLSA-NH2 1103 1429.74 715.87 1431.44
378  Ac-F$r8RYWEAc3cL$A-NH2 1104 1399.77 700.89 700.95
379  Ac-F$r8KYWEAc3cL$A-NH2 1105 1371.76 686.88 686.97
380  Ac-F$r8ANIeWEAc3cL$A-NH2 1106 1264.72 633.36 1265.59
381 Ac-F$r8AVWEAc3cL$A-NH2 1107 1250.71 626.36 1252.2
382  Ac-F$r8AFWEAc3cL$A-NH2 1108 129871 650.36 1299.64
383  Ac-F$r8AWWEACc3cL$A-NH2 1109 1337.72 669.86 1338.64
384  Ac-F$r8ARWEAc3cL$A-NH2 1110 1307.74 654.87 655
385  Ac-F$r8AKWEAc3cL$A-NH2 1111 1279.73  640.87 641.01
386  Ac-F$r8AYWVAc3cL$A-NH2 1112 1284.73 643.37 643.38
387  Ac-F$r8AYWFAc3cL$A-NH2 1113 1332.73 667.37 667.43
388  Ac-F$r8AYWWACc3cL$A-NH2 1114 1371.74 ©686.87 686.97
389  Ac-F$r8AYWRAc3cL$A-NH2 1115 1341.76 671.88 671.94
390  Ac-F$r8AYWKAc3cLSA-NH2 1116 1313.75 657.88 657.88
391  Ac-F$r8AYWEVLS$A-NH2 1117 1330.73 666.37 666.47
392 Ac-F$r8AYWEFL$A-NH2 1118  1378.73 690.37 690.44
393  Ac-F$r8AYWEWLSA-NH2 1119 1417.74 709.87 709.91
394  Ac-F$r8AYWERLSA-NH2 1120 1387.77 694.89 1388.66
395  Ac-F$r8AYWEKLS$A-NH2 1121  1359.76 680.88 1361.21
396  Ac-F$r8AYWEAc3cL$V-NH2 1122 134273 672.37 1343.59
397  Ac-F$r8AYWEAc3cL$F-NH2 1123 1390.73 696.37 1392.58
398  Ac-F$r8AYWEAc3cLSW-NH2 1124 1429.74 715.87 1431.29
399  Ac-F$r8AYWEAc3cL$R-NH2 1125 1399.77 700.89 700.95
400  Ac-F$r8AYWEAc3cL$K-NH2 1126  1371.76 686.88 686.97
401  Ac-F$r8AYWEAc3cL$AV-NH2 1127  1413.77 707.89 70791
402 Ac-F$r8AYWEACc3cL$AF-NH2 1128  1461.77 731.89 731.96
403 Ac-F$r8AYWEAc3cL$AW-NH2 1129 1500.78 751.39 751.5
404 Ac-F$r8AYWEAc3cL$AR-NH2 1130 1470.80 736.40 736.47
405  Ac-F$r8AYWEAc3cL$AK-NH2 1131  1442.80 722.40 72241
406  Ac-F$r8AYWEAc3cL$AH-NH2 1132 1451.76 726.88 726.93
407 Ac-LTF2NO2$r8HYWAQLS$S-NH2 1133 1642.85 822.43 822.54
408  Ac-LTA$r8HYAAQLS$S-NH2 1134 1406.79 704.40 704.5
409  Ac-LTF$r8HYAAQLS$S-NH2 1135 1482.82 742.41 742.47
410 Ac-QSQQTF$r8NLWALLSAN-NH2 1136 1966.07 984.04 984.38
411 Ac-QAIbQQTF$r8NLWALLSAN-NH?2 1137  1964.09 983.05 983.42
412 Ac-QAIbQQTF$r8ALWALLSAN-NH2 1138 1921.08 961.54 961.59
413 Ac-AAAATFS$r8AAWAALSAA-NH2 1139 1608.90 805.45 805.52
414 Ac-F$r8AAWRAL$Q-NH2 1140 129476 648.38 648.48
415 Ac-TF$r8AAWAALS$Q-NH2 1141 1310.74 656.37 1311.62
416  Ac-TF$r8AAWRALSA-NH2 1142 1338.78 670.39 670.46
417  Ac-VF$r8AAWRAL$Q-NH2 1143 1393.82 697.91 697.99
418  Ac-AF$r8AAWAALSA-NH2 1144 122371 612.86 1224.67
420 Ac-TF$r8AAWKALS$Q-NH2 1145 1367.80 684.90 684.97
421  Ac-TF$r8AAWOALS$Q-NH2 1146  1353.78 677.89 678.01
422 Ac-TF$r8AAWSAL$Q-NH2 1147  1326.73 664.37 664.47
423 Ac-LTF$r8AAWRALSQ-NH2 1148  1508.89 755.45 755.49
424 Ac-F$r8AYWAQLSA-NH2 1149  1301.72 651.86 651.96
425  Ac-F$r8AWWAALSA-NH2 1150 1267.71 634.86 634.87
426  Ac-F$r8AWWAQLSA-NH2 1151 132473  663.37 663.43
427  Ac-F$r8AYWEALS$-NH2 1152 1231.66 616.83 1232.93
428  Ac-F$r8AYWAALS$-NH2 1153 1173.66 587.83 1175.09
429  Ac-F$r8AYWKALS$-NH2 1154 1230.72 616.36 616.44
430 Ac-F$r8AYWOALS$-NH2 1155 121670 609.35 609.48
431  Ac-F$r8AYWQALS$-NH2 1156  1230.68 616.34 616.44
432 Ac-F$r8AYWAQLS$-NH2 1157  1230.68 616.34 616.37
433 Ac-F$r8HYWDQLS$S-NH2 1158  1427.72 714.86 714.86
434 Ac-F$r8HFWEQLS$S-NH2 1159 142574 713.87 713.98
435 Ac-F$r8AYWHQLS$S-NH2 1160  1383.73 692.87 692.96
436 Ac-F$r8AYWKQLS$S-NH2 1161 137477 688.39 688.45
437 Ac-F$r8AYWOQLS$S-NH2 1162 1360.75 681.38 681.49
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TABLE 2b-continued
SEQ Exact Observed
Number Sequence IDNO: Mass M+2 mass (imfe)

438  Ac-F$r8HYWSQLS$S-NH2 1163 1399.73 700.87 700.95
439 Ac-F$r8HWWEQLS$S-NH2 1164 1464.76 733.38 733.44
440  Ac-F$r8HWWAQLS$S-NH2 1165  1406.75 704.38 704.43
441  Ac-F$r8AWWHQLS$S-NH2 1166  1406.75 704.38 704.43
442 Ac-F$r8AWWKQLS$S-NH2 1167  1397.79 699.90 699.92
443 Ac-F$r8AWWOQLS$S-NH2 1168  1383.77 692.89 692.96
444 Ac-F$r8HWWSQLS$S-NH2 1169 142275 712.38 712.42
445  Ac-LTF$r8NYWANIeL$Q-NH2 1170 1600.90 801.45 801.52
446  Ac-LTF$r8NLWAQL$Q-NH2 1171 156590 783.95 784.06
447  Ac-LTF$r8NYWANIeL$A-NH2 1172 1543.88 772.94 773.03
448  Ac-LTF$r8NLWAQLS$A-NH2 1173 1508.88 755.44 755.49
449  Ac-LTF$r8AYWANIeL$Q-NH2 1174 1557.90 779.95 780.06
450  Ac-LTF$r8 ALWAQLS$Q-NH2 1175 1522.89 762.45 762.45
451  Ac-LAF$r8NYWANIeL$Q-NH2 1176 1570.89 786.45 786.5
452 Ac-LAF$r8NLWAQL$Q-NH2 1177  1535.89 768.95 769.03
453 Ac-LAF$r8AYWANIeL$A-NH2 1178  1470.86 736.43 736.47
454 Ac-LAF$r8ALWAQLS$A-NH2 1179  1435.86 718.93 719.01
455  Ac-LAF$r8AYWAALSA-NH2 1180  1428.82 715.41 71541
456  Ac-F$r8AYWEAc3cL$AAib-NH2 1181  1399.75 700.88 700.95
457  Ac-F$r8AYWAQLSAA-NH2 1182 137275 687.38 687.78
458  Ac-F$r8AYWAAc3cL$AA-NH2 1183 1327.73 664.87 664.84
459 Ac-F$r8AYWSAc3cL$SAA-NH2 1184  1343.73 672.87 672.9
460  Ac-F$r8AYWEAc3cL$AS-NH2 1185  1401.73 701.87 701.84
461  Ac-F$r8AYWEACc3cL$AT-NH2 1186 141575 708.88 708.87
462  Ac-F$r8AYWEAc3cL$AL-NH2 1187  1427.79 714.90 714.94
463  Ac-F$r8AYWEAc3cL$AQ-NH2 1188 144276 722.38 72241
464  Ac-F$r8AFWEAc3cL$SAA-NH2 1189  1369.74 685.87 685.93
465  Ac-F$r8AWWEAC3cLSAA-NH2 1190  1408.75 705.38 705.39
466  Ac-F$r8AYWEAc3cL$SA-NH2 1191  1401.73 701.87 701.99
467  Ac-F$r8AYWEALSAA-NH2 1192 1373.74 687.87 687.93
468  Ac-F$r8AYWENIeL$SAA-NH2 1193 141579 708.90 708.94
469  Ac-F$r8AYWEAc3cL$AbuA-NH2 1194 1399.75 700.88 700.95
470 Ac-F$r8AYWEAc3cL$NleA-NH2 1195 1427.79 714.90 714.86
471 Ac-F$r8AYWEAIbL$NIeA-NH2 1196  1429.80 715.90 715.97
472 Ac-F$r8AYWEALS$NIeA-NH2 1197 141579 708.90 708.94
473 Ac-F$r8AYWENIeL$NleA-NH2 1198  1457.83 729.92 729.96
474 Ac-F$r8AYWEAIbL$ Abu-NH2 1199 1330.73 666.37 666.39
475 Ac-F$r8AYWENIeL$Abu-NH2 1200  1358.76 680.38 680.39
476  Ac-F$r8AYWEALS$Abu-NH2 1201 1316.72 659.36 659.36
477  Ac-LTF$r8AFWAQLS$S-NH2 1202 1515.85 758.93 759.12
478  Ac-LTF$r8AWWAQLS$S-NH2 1203 1554.86 778.43 778.51
479 Ac-LTF$r8AYWAQI$S-NH2 1204  1531.84 766.92 766.96
480  Ac-LTF$r8AYWAQNIe$S-NH2 1205  1531.84 766.92 766.96
481  Ac-LTF$r8AYWAQLS$SA-NH2 1206 1602.88 802.44 802.48
482  Ac-LTF$r8AWWAQLS$A-NH2 1207  1538.87 770.44 770.89
483  Ac-LTF$r8AYWAQISA-NH2 1208  1515.85 758.93 759.42
484  Ac-LTF$r8AYWAQNIe$A-NH2 1209  1515.85 758.93 759.42
485  Ac-LTF$r8AYWAQLSAA-NH2 1210 1586.89 794.45 794.94
486  Ac-LTF$r8HWWAQLS$S-NH2 1211 1620.88 811.44 811.47
487  Ac-LTF$r8HRWAQLS$S-NH2 1212 1590.90 796.45 796.52
488  Ac-LTF$r8HKWAQLS$S-NH2 1213 156290 782.45 782.53
489  Ac-LTF$r8HYWAQLSW-NH2 1214 169691 849.46 849.5
491  Ac-F$r8AYWAbUALSA-NH2 1215 1258.71 630.36 630.5
492 Ac-F$r8AbuYWEALSA-NH2 1216 1316.72 659.36 659.51
493 Ac-NlePRF%r8NYWRLL%QN-NH2 1217 1954.13 978.07 978.54
494 Ac-TSTF%r8HYWAQL%S-NH2 1218  1573.83 787.92 787.98
495  Ac-LTF%r8AYWAQL%S-NH2 1219  1533.86 767.93 768
496  Ac-HTF$r8HYWAQLS$S-NH2 1220 1621.84 811.92 811.96
497  Ac-LHF$r8HYWAQLS$S-NH2 1221  1633.88 817.94 818.02
498  Ac-LTF$r8HHWAQLS$S-NH2 1222 1571.86 786.93 786.94
499  Ac-LTF$r8HYWHQLS$S-NH2 1223  1663.89 832.95 832.38
500  Ac-LTF$r8HYWAHLS$S-NH2 1224 1606.87 804.44 804.48
501  Ac-LTF$r8HYWAQLS$H-NH2 1225 1647.89 824.95 824.98
502  Ac-LTF$r8HYWAQLS$S-NHPr 1226 163991 820.96 820.98
503  Ac-LTF$r8HYWAQLS$S-NHsBu 1227  1653.93 827.97 828.02
504  Ac-LTF$r8HYWAQLS$S-NHiBu 1228  1653.93 827.97 828.02
505  Ac-LTF$r8HYWAQLS$S-NHBn 1229 168791 844.96 844.44
506 Ac-LTF$r8HYWAQLS$S-NHPe 1230 1700.92 851.46 851.99
507  Ac-LTF$r8HYWAQLS$S-NHChx 1231  1679.94 840.97 841.04
508 Ac-ETF$r8AYWAQLS$S-NH2 1232 1547.80 774.90 774.96
509  Ac-STF$r8AYWAQLS$S-NH2 1233 1505.79 753.90 753.94
510  Ac-LEF$r8AYWAQLS$S-NH2 1234 1559.84 780.92 781.25
511  Ac-LSF$r8AYWAQLS$S-NH2 1235  1517.83 759.92 759.93
512 Ac-LTF$r8EYWAQLS$S-NH2 1236 1589.85 795.93 795.97
513  Ac-LTF$r8SYWAQLS$S-NH2 1237 1547.84 774.92 774.96
514  Ac-LTF$r8AYWEQLS$S-NH2 1238  1589.85 795.93 795.9
515  Ac-LTF$r8AYWAELS$S-NH2 1239 1532.83 767.42 766.96
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TABLE 2b-continued
SEQ Exact Observed
Number Sequence IDNO: Mass M+2 mass (imfe)

516  Ac-LTF$r8AYWASLS$S-NH2 1240  1490.82 746.41 746.46
517  Ac-LTF$r8AYWAQLSE-NH?2 1241  1573.85 787.93 787.98
518  Ac-LTF2CN$r8HYWAQLS$S-NH2 1242 1622.86 812.43 812.47
519 Ac-LTF3CI$r8HYWAQLS$S-NH2 1243 1631.83 816.92 816.99
520  Ac-LTDip$r8HYWAQLS$S-NH2 1244 167390 837.95 838.01
521  Ac-LTF$r8HYWAQTIe$S-NH2 1245 1597.87 799.94 800.04
522 Ac-F$r8AY6cIWEALSA-NH2 1246  1336.66 669.33 1338.56
523  Ac-F$r8AYdI6brWEALSA-NH2 1247  1380.61 691.31 692.2
524  Ac-F$r8AYdI6fWEALSA-NH2 1248  1320.69 661.35 1321.61
525  Ac-F$r8AYdI4mWEALS$A-NH2 1249 1316.72 659.36 659.36
526  Ac-F$r8AYdIScIWEALSA-NH2 1250  1336.66 669.33 669.35
527  Ac-F$r8AYdI7TmWEALS$A-NH2 1251 1316.72 659.36 659.36
528  Ac-LTF%r8HYWAQL%A-NH2 1252 1583.89 792.95 793.01
529  Ac-LTF$r8HCouWAQLS$S-NH2 1253 1679.87 840.94 841.38
530  Ac-LTFEHCouWAQLTS-NH2 1254 1617.75 809.88 809.96
531  Ac-LTA$r8HCouWAQLS$S-NH2 1255 1603.84 802.92 803.36
532 Ac-F$r8AYWEAL$AbuA-NH2 1256  1387.75 694.88 694.88
533  Ac-F$r8AYWEAISAA-NH2 1257  1373.74 687.87 687.93
534  Ac-F$r8AYWEANIe$AA-NH2 1258  1373.74 687.87 687.93
535  Ac-F$r8AYWEAmMIL$SAA-NH2 1259 1429.80 715.90 715.97
536  Ac-F$r8AYWQALSAA-NH2 1260  1372.75 687.38 687.48
537 Ac-F$r8AYWAALSAA-NH2 1261  1315.73 658.87 658.92
538  Ac-F$r8AYWADUALSAA-NH2 1262 1329.75 665.88 665.95
539  Ac-F$r8AYWNIeALSAA-NH2 1263 1357.78 679.89 679.94
540  Ac-F$r8AbuYWEAL$AA-NH2 1264  1387.75 694.88 694.96
541  Ac-F$r8NleYWEALSAA-NH2 1265  1415.79 708.90 708.94
542  Ac-F$r8FYWEAL$AA-NH2 1266  1449.77 725.89 72597
543  Ac-LTF$r8HYWAQL$S-NH2 1267 1611.88 806.94 807
544  Ac-LTF$r8HYWAQAdm$S-NH2 1268 167591 838.96 839.04
545  Ac-LTF$r8HYWAQIgl$S-NH2 1269 1659.88 830.94 829.94
546  Ac-F$r8AYWAQLSAA-NH2 1270 1372.75 687.38 687.48
547  Ac-LTF$r8ALWAQLS$Q-NH2 1271 1522.89 762.45 762.52
548  Ac-F$r8AYWEALSAA-NH2 1272 1373.74 687.87 687.93
549  Ac-F$r8AYWENIeL$SAA-NH2 1273 1415.79 708.90 708.94
550  Ac-F$r8AYWEAIbL$Abu-NH2 1274 1330.73 666.37 666.39
551  Ac-F$r8AYWENIeL$Abu-NH2 1275  1358.76  680.38 680.38
552 Ac-F$r8AYWEALS$Abu-NH2 1276 1316.72 659.36 659.36
553  Ac-F$r8AYWEAc3cL$AbuA-NH2 1277 1399.75 700.88 700.95
554  Ac-F$r8AYWEAc3cL$NleA-NH2 1278  1427.79 714.90 715.01
555 H-LTF$r8AYWAQLS$S-NH2 1279  1489.83 745.92 745.95
556 mdPEG3-LTF$r8AYWAQLS$S-NH2 1280  1679.92 840.96 840.97
557 mdPEG7-LTF$r8AYWAQLS$S-NH2 1281  1856.02 929.01 929.03
558  Ac-F$r8ApmpEt6cIWEALSA-NH2 1282 1470.71 736.36 788.17
559 Ac-LTF3CI$r8AYWAQLS$S-NH2 1283  1565.81 783.91 809.18
560  Ac-LTF3CI$r8HYWAQL$A-NH2 1284 1615.83 808.92 875.24
561  Ac-LTF3CI$r8HYWWQLS$S-NH2 1285 1746.87 874.44 841.65
562  Ac-LTF3CI$r8AYWWQLS$S-NH2 1286  1680.85 841.43 824.63
563  Ac-LTF$r8AYWWQLS$S-NH2 1287 1646.89 824.45 849.98
564  Ac-LTF$r8HYWWQLSA-NH2 1288 169691 849.46 816.67
565 Ac-LTF$r8AYWWQLSA-NH2 1289  1630.89 816.45 776.15
566  Ac-LTFAF$r8AYWAQLS$S-NH2 1290  1549.83 775.92 776.15
567 Ac-LTF2F$r8AYWAQLS$S-NH2 1291  1549.83 775.92 776.15
568  Ac-LTF3F$r8AYWAQLS$S-NH2 1292 1549.83 775.92 785.12
569  Ac-LTF34F2$r8AYWAQLS$S-NH2 1293 1567.83 784.92 785.12
570  Ac-LTF35F2$r8AYWAQL$S-NH2 1294 1567.83 784.92 1338.74
571  Ac-F3CI$r8AYWEALSA-NH2 1295  1336.66 669.33 705.28
572 Ac-F3CI$r8AYWEALSAA-NH2 1296  1407.70 704.85 680.11
573  Ac-F$r8AY6cIWEALSAA-NH2 1297  1407.70 704.85 736.83
574  Ac-F$r8AY6cIWEALS-NH2 1298  1265.63 633.82 784.1
575  Ac-LTF$r8HYWAQLSYS-NH2 1299 16.03 9.02 826.98
576  Ac-LTF$r8HYWAQLS$S-NHsBu 1300  1653.93 827.97 828.02
577  Ac-STF$r8AYWAQLS$S-NH2 1301  1505.79 753.90 753.94
578  Ac-LTF$r8AYWAELS$S-NH2 1302 1532.83 767.42 76741
579  Ac-LTF$r8AYWAQLS$E-NH?2 1303 1573.85 787.93 787.98
580 mdPEG3-LTF$r8AYWAQLS$S-NH2 1304 1679.92 840.96 840.97
581  Ac-LTF$r8AYWAQOLS$S-NH2 1305 1545.86 773.93 77431
583  Ac-LTF$r8AYWAQCha$S-NH2 1306 1571.88 786.94 787.3
584  Ac-LTF$r8AYWAQChg$S-NH?2 1307 1557.86 779.93 780.4
585  Ac-LTF$r8AYWAQCba$S-NH2 1308  1543.84 772.92 780.13
586  Ac-LTF$r8AYWAQF$S-NH2 1309  1565.83 783.92 784.2
587  Ac-LTFAF$r8HYWAQILS$S-NH2 1310 1629.87 815.94 815.36
588  Ac-LTF4F$r8HYWAQCha$S-NH2 1311 1655.89 828.95 828.39
589  Ac-LTF4F$r8HYWAQChg$S-NH2 1312 1641.87 821.94 821.35
590  Ac-LTF4F$r8HYWAQCba$S-NH2 1313 1627.86 814.93 814.32
591  Ac-LTFAF$r8 AYWAQIL$S-NH?2 1314 1563.85 782.93 782.36
592  Ac-LTF4F$r8 AYWAQCha$S-NH2 1315  1589.87 795.94 795.38
593  Ac-LTF4F$r8 AYWAQChg$S-NH2 1316  1575.85 788.93 788.35
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SEQ Exact Observed
Number Sequence IDNO: Mass M+2 mass (imfe)

594  Ac-LTF4F$r8 AYWAQCba$S-NH?2 1317  1561.83 781.92 781.39
595  Ac-LTF3CI$r8AYWAQILS$S-NH2 1318 1579.82 790.91 790.35
596  Ac-LTF3CI$r8 AYWAQCha$S-NH2 1319  1605.84 803.92 803.67
597  Ac-LTF3CI$r8 AYWAQChg$S-NH2 1320 1591.82 796.91 796.34
598  Ac-LTF3CI$r8 AYWAQCba$S-NH2 1321 1577.81 789.91 789.39
599  Ac-LTF$r8AYWAQOF$S-NH2 1322 1579.84 790.92 791.14
600  Ac-LTF$r8 AYWAQF3CF3$S-NH2 1323 1633.82 817.91 818.15
601  Ac-LTF$r8 AYWAQF3Me$S-NH2 1324 1581.86 791.93 791.32
602  Ac-LTF$r8 AYWAQINal$S-NH2 1325 1615.84 808.92 809.18
603  Ac-LTF$r8 AYWAQBIp$S-NH2 1326  1641.86 821.93 822.13
604  Ac-LTF$r8FYWAQLSA-NH2 1327  1591.88 796.94 797.33
605  Ac-LTF$r8HYWAQLS$S-NHAm 1328  1667.94 834.97 835.92
606  Ac-LTF$r8HYWAQLS$S-NHiAm 1329 1667.94 834.97 835.55
607 Ac-LTF$r8HYWAQLS$S-NHnPr3Ph 1330 171594 858.97 859.79
608  Ac-LTF$r8HYWAQLS$S-NHnBu3,3Me 1331  1681.96 841.98 842.49
610  Ac-LTF$r8HYWAQLS$S-NHnPr 1332 163991 820.96 821.58
611  Ac-LTF$r8HYWAQLS$S-NHnEt2Ch 1333 170798 854.99 855.35
612  Ac-LTF$r8HYWAQLS$S-NHHex 1334  1681.96 841.98 842.4

613  Ac-LTF$r8 AYWAQLS$S-NHmdPeg?2 1335 163391 817.96 818.35
614  Ac-LTF$r8 AYWAQL$A-NHmdPeg?2 1336 1617.92 809.96 810.3

615  Ac-LTF$r8 AYWAQL$A-NHmdPeg4 1337 170597 853.99 854.33
616  Ac-F$r8AYdI4mWEALSA-NH2 1338 1316.72 659.36 659.44
617  Ac-F$r8AYdIScIWEALSA-NH2 1339 1336.66 669.33 669.43
618  Ac-LThF$r8 AYWAQLS$S-NH2 1340  1545.86 773.93 774.11
619  Ac-LT2Nal$r8AYWAQLS$S-NH2 1341 1581.86 791.93 792.43
620  Ac-LTA$r8 AYWAQLS$S-NH?2 1342 1455.81 728.91 729.15
621  Ac-LTF$r8AYWVQLS$S-NH2 1343 1559.88 780.94 781.24
622  Ac-LTF$r8HYWAAL$SA-NH2 1344 1524.85 763.43 763.86
623  Ac-LTF$r8VYWAQLS$SA-NH2 1345 1543.88 772.94 773.37
624  Ac-LTF$r8IYWAQLS$S-NH2 1346  1573.89 787.95 788.17
625  Ac-FTF$r8VYWSQLS$S-NH2 1347 1609.85 805.93 806.22
626  Ac-ITF$r8FYWAQLS$S-NH2 1348  1607.88 804.94 805.2

627  Ac-2NalTF$r8VYWSQL$S-NH2 1349  1659.87 830.94 831.2

628  Ac-ITF$r8LYWSQLS$S-NH2 1350  1589.89 795.95 796.13
629  Ac-FTF$r8FYWAQLS$S-NH2 1351 1641.86 821.93 822.13
630  Ac-WTF$r8VYWAQLS$S-NH2 1352 1632.87 817.44 817.69
631  Ac-WTF$r8WYWAQLS$S-NH2 1353 1719.88 860.94 861.36
632  Ac-VTF$r8AYWSQLS$S-NH2 1354 1533.82 767.91 768.19
633  Ac-WTF$r8FYWSQL$S-NH2 1355 1696.87 849.44 849.7

634  Ac-FTF$r8IYWAQLS$S-NH2 1356 1607.88 804.94 805.2

635  Ac-WTF$r8VYWSQLS$S-NH2 1357 1648.87 825.44 824.8

636  Ac-FTF$r8LYWSQLS$S-NH2 1358  1623.87 812.94 812.8

637 Ac-YTF$:8FYWSQLS$S-NH2 1359 1673.85 837.93 837.8

638  Ac-LTF$r8 AY6cIWEALSA-NH?2 1360  1550.79 776.40 776.14
639  Ac-LTF$r8AY6cIWSQLSS-NH2 1361  1581.80 791.90 791.68
640  Ac-FS$r8AY6cIWSALSA-NH2 1362 1294.65 648.33 647.67
641  Ac-F$r8AY6cIWQALSAA-NH?2 1363 1406.72 704.36 703.84
642  Ac-LHF$r8 AYWAQLS$S-NH2 1364  1567.86 784.93 785.21
643 Ac-LTF$r8 AYWAQLS$S-NH2 1365 1531.84 766.92 767.17
644  Ac-LTF$r8 AHWAQLS$S-NH2 1366  1505.84 753.92 754.13
645  Ac-LTF$r8 AYWAHLS$S-NH2 1367  1540.84 771.42 771.61
646  Ac-LTF$r8 AYWAQL$H-NH2 1368  1581.87 791.94 792.15
647 H-LTF$r8AYWAQLS$A-NH2 1369  1473.84 737.92 737.29
648  Ac-HHF$r8AYWAQLS$S-NH2 1370  1591.83 796.92 797.35
649 Ac-aAIbWTF$r8VYWSQL$S-NH2 1371  1804.96 903.48 903.64
650  Ac-AibWTF$r8HYWAQLS$S-NH2 1372 175591 878.96 879.4

651  Ac-AIbAWTF$r8HYWAQLS$S-NH2 1373 1826.95 914.48 914.7

652  Ac-fWTF$r8HYWAQLS$S-NH2 1374  1817.93 909.97 910.1

653 Ac-AIbWWTF$r8HY WAQLS$S-NH2 1375  1941.99 972.00 972.2

654  Ac-WTEF$r8LYWSQLS$S-NH2 1376 1662.88 832.44 832.8

655  Ac-WTF$r8NleYWSQLS$S-NH2 1377 1662.88 832.44 832.6

656  Ac-LTF$r8 AYWSQLS$a-NH2 1378 1531.84 766.92 767.2

657 Ac-LTF$r8EYWARLSA-NH2 1379 1601.90 801.95 802.1

658 Ac-LTF$r8EYWAHL$A-NH2 1380  1582.86 792.43 792.6

659  Ac-aTF$r8AYWAQLS$S-NH2 1381  1489.80 745.90 746.08
660  Ac-AibTF$r8 AYWAQLS$S-NH2 1382 1503.81 752.91 753.11
661  Ac-AmfTF$r8AYWAQLS$S-NH2 1383 1579.84 790.92 791.14
662  Ac-AmwTF$r8AYWAQLS$S-NH2 1384 1618.86 810.43 810.66
663  Ac-NmLTF$r8 AYWAQLS$S-NH2 1385  1545.86 773.93 774.11
664 Ac-LNmTF$r8AYWAQLS$S-NH2 1386 1545.86 773.93 774.11
665  Ac-LSarF$r8 AYWAQLS$S-NH2 1387 1501.83 751.92 752.18
667 Ac-LGF$r8AYWAQLS$S-NH2 1388  1487.82 744.91 745.15
668  Ac-LTNmF$r8 AYWAQLS$S-NH2 1389 1545.86 773.93 774.2

669  Ac-TF$r8 AYWAQLS$S-NH2 1390  1418.76 710.38 710.64
670  Ac-ETF$r8 AYWAQLS$SA-NH2 1391  1531.81 766.91 767.2

671  Ac-LTF$r8EYWAQLS$A-NH2 1392 1573.85 787.93 788.1

672 Ac-LT2Nal$r8AYWSQLS$S-NH2 1393 1597.85 799.93 800.4

132



US 10,967,042 B2

133
TABLE 2b-continued
SEQ Exact Observed
Number Sequence IDNO: Mass M+2 mass (imfe)
673  Ac-LTF$r8AYWAALS$S-NH2 1394  1474.82 738.41 738.68
674  Ac-LTF$r8 AYWAQhCha$S-NH2 1395  1585.89 793.95 794.19
675  Ac-LTF$r8 AYWAQChg$S-NH2 1396  1557.86 779.93 780.97
676  Ac-LTF$r8 AYWAQCba$S-NH2 1397  1543.84 772.92 773.19
677 Ac-LTF$r8 AYWAQF3CF3$S-NH2 1398 1633.82 817.91 818.15
678  Ac-LTF$r8 AYWAQI1Nal$S-NH2 1399  1615.84 808.92 809.18
679  Ac-LTF$r8 AYWAQBIp$S-NH2 1400 1641.86 821.93 822.32
680  Ac-LT2Nal$r8AYWAQLS$S-NH2 1401  1581.86 791.93 792.15
681  Ac-LTF$r8AYWVQLS$S-NH2 1402 1559.88 780.94 781.62
682  Ac-LTF$r8 AWWAQLS$S-NH2 1403 1554.86 778.43 778.65
683  Ac-FTF$r8VYWSQLS$S-NH2 1404  1609.85 805.93 806.12
684  Ac-ITF$r8FYWAQLS$S-NH2 1405 1607.88 804.94 805.2
685  Ac-ITF$r8LYWSQLS$S-NH2 1406  1589.89 795.95 796.22
686  Ac-FTF$r8FYWAQLS$S-NH2 1407 1641.86 821.93 822.41
687  Ac-VTF$r8AYWSQLS$S-NH2 1408  1533.82 767.91 768.19
688  Ac-LTF$r8 AHWAQLS$S-NH2 1409  1505.84 753.92 754.31
689  Ac-LTF$r8 AYWAQL$H-NH2 1410  1581.87 791.94 791.94
690  Ac-LTF$r8 AYWAHLS$S-NH2 1411  1540.84 771.42 771.61
691  Ac-aAIbWTF$r8VYWSQL$S-NH2 1412 1804.96 903.48 903.9
692 Ac-AibWTF$r8HYWAQLS$S-NH2 1413 175591 878.96 879.5
693 Ac-AIbAWTF$r8HYWAQLS$S-NH2 1414 1826.95 914.48 914.7
694  Ac-fWTF$r8HYWAQLS$S-NH2 1415 1817.93 909.97 910.2
695  Ac-AIbWWTF$r8HY WAQLS$S-NH2 1416  1941.99 972.00 972.7
696  Ac-WTEF$r8LYWSQLS$S-NH2 1417  1662.88 832.44 832.7
697  Ac-WTF$r8NleYWSQLS$S-NH2 1418  1662.88 832.44 832.7
698  Ac-LTF$r8 AYWSQLS$a-NH2 1419  1531.84 766.92 767.2
699  Ac-LTF$r8EYWARLSA-NH2 1420 1601.90 801.95 802.2
700  Ac-LTF$r8EYWAHLS$A-NH2 1421  1582.86 792.43 792.6
701  Ac-aTF$r8AYWAQLS$S-NH2 1422 1489.80 745.90 746.1
702 Ac-AibTF$r8 AYWAQLS$S-NH2 1423 1503.81 752.91 753.2
703 Ac-AmfTF$r8AYWAQLS$S-NH2 1424 1579.84 790.92 791.2
704 Ac-AmwTF$r8 AYWAQLS$S-NH2 1425 1618.86 810.43 810.7
705 Ac-NmLTF$r8 AYWAQLS$S-NH?2 1426 1545.86 773.93 774.1
706  Ac-LNmTF$r8AYWAQLS$S-NH2 1427  1545.86 773.93 7744
707  Ac-LSarF$r8 AYWAQLS$S-NH2 1428  1501.83 751.92 752.1
708  Ac-TF$r8AYWAQLS$S-NH2 1429 1418.76 710.38 710.8
709  Ac-ETF$r8AYWAQLS$A-NH2 1430  1531.81 766.91 767.4
710 Ac-LTF$r8EYWAQLS$A-NH2 1431  1573.85 787.93 788.2
711  Ac-WTF$r8VYWSQLS$S-NH2 1432 1648.87 825.44 825.2
713 Ac-YTF$r8FYWSQLS$S-NH2 1433 1673.85 837.93 837.3
714 Ac-F$r8AY6cIWSALSA-NH2 1434 1294.65 648.33 647.74
715  Ac-ETF$r8EYWVQLS$S-NH2 1435 1633.84 817.92 817.36
716  Ac-ETF$r8EHWAQLS$A-NH2 1436 1563.81 782.91 782.36
717 Ac-ITF$r8EYWAQLS$S-NH2 1437  1589.85 795.93 795.38
718  Ac-ITF$r8EHWVQLSA-NH2 1438  1575.88 788.94 788.42
719  Ac-ITF$r8EHWAQLS$S-NH2 1439 1563.85 782.93 782.43
720  Ac-LTF4F$r8 AYWAQCba$S-NH?2 1440  1561.83 781.92 781.32
721  Ac-LTF3CI$r8AYWAQILS$S-NH2 1441  1579.82 790.91 790.64
722 Ac-LTF3CI$r8 AYWAQCha$S-NH2 1442 1605.84 803.92 803.37
723 Ac-LTF3CI$r8 AYWAQChg$S-NH2 1443 1591.82 796.91 796.27
724 Ac-LTF3CI$r8 AYWAQCba$S-NH2 1444 1577.81 789.91 789.83
725  Ac-LTF$18AY6cIWSQLS$S-NH2 1445 1581.80 791.90 791.75
726  Ac-LTFAF$r8HYWAQILS$S-NH2 1446  1629.87 815.94 815.36
727  Ac-LTF4F$r8HYWAQCba$S-NH2 1447 1627.86 814.93 814.32
728  Ac-LTFAF$r8 AYWAQILS$S-NH?2 1448  1563.85 782.93 782.36
729  Ac-LTF4F$r8 AYWAQChg$S-NH2 1449  1575.85 788.93 788.35
730  Ac-ETF$r8EYWVALS$S-NH2 1450  1576.82 789.41 788.79
731  Ac-ETF$r8EHWAALSA-NH2 1451  1506.79 754.40 754.8
732 Ac-ITF$r8EYWAALS$S-NH2 1452 1532.83 767.42 767.75
733 Ac-ITF$r8EHWVAL$A-NH2 1453 1518.86 760.43 760.81
734  Ac-ITF$r8EHWAAL$S-NH2 1454 1506.82 754.41 754.8
735 Pam-LTF$r8EYWAQLS$S-NH2 1455  1786.07 894.04 894.48
736 Pam-ETF$r8EYWAQLS$S-NH2 1456  1802.03 902.02 902.34
737  Ac-LTF$r8AYWLQLS$S-NH2 1457  1573.89 787.95 787.39
738  Ac-LTF$r8EYWLQLS$S-NH2 1458  1631.90 816.95 817.33
739  Ac-LTF$r8EHWLQLS$S-NH2 1459  1605.89 803.95 804.29
740  Ac-LTF$r8VYWAQLS$S-NH2 1460  1559.88 780.94 781.34
741  Ac-LTF$r8AYWSQLS$S-NH2 1461  1547.84 774.92 775.33
742  Ac-ETF$r8AYWAQLS$S-NH2 1462 1547.80 774.90 775.7
743  Ac-LTF$r8EYWAQLS$S-NH2 1463  1589.85 795.93 796.33
744 Ac-LTF$r8HYWAQLS$S-NHAm 1464  1667.94 834.97 835.37
745  Ac-LTF$r8HYWAQLS$S-NHiAm 1465 1667.94 834.97 835.27
746  Ac-LTF$r8HYWAQLS$S-NHnPr3Ph 1466 171594 858.97 859.42
747  Ac-LTF$r8HYWAQLS$S-NHnBu3,3Me 1467 1681.96 841.98 842.67
748  Ac-LTF$r8HYWAQLS$S-NHnBu 1468  1653.93 827.97 828.24
749  Ac-LTF$r8HYWAQLS$S-NHnPr 1469 163991 820.96 821.31
750  Ac-LTF$r8HYWAQLS$S-NHnEt2Ch 1470 170798 854.99 855.35

134



US 10,967,042 B2

136

135
TABLE 2b-continued
SEQ Exact Observed
Number Sequence IDNO: Mass M+2 mass (imfe)

751  Ac-LTF$r8HYWAQLS$S-NHHex 1471 1681.96 841.98 842.4

752 Ac-LTF$r8AYWAQLS$S-NHmdPeg2 1472 163391 817.96 855.35
753 Ac-LTF$r8AYWAQLS$A-NHmdPeg?2 1473 1617.92 809.96 810.58
754  Ac-LTF$r5AYWAAIL$s8S-NH2 1474  1474.82 738.41 738.79
755  Ac-LTF$r8AYWCouQLS$S-NH2 1475 1705.88 853.94 854.61
756  Ac-LTF$r8CouYWAQLS$S-NH2 1476  1705.88 853.94 854.7

757  Ac-CouTF$r8AYWAQLS$S-NH2 1477  1663.83 832.92 833.33
758 H-LTF$r8AYWAQLS$A-NH2 1478  1473.84 737.92 737.29
759  Ac-HHF$r8AYWAQLS$S-NH2 1479  1591.83 796.92 797.72
760  Ac-LT2Nal$r8AYWSQL$S-NH2 1480  1597.85 799.93 800.68
761  Ac-LTF$r8HCouWAQLS$S-NH2 1481  1679.87 840.94 841.38
762  Ac-LTF$r8AYWCou2QL$S-NH2 1482  1789.94 895.97 896.51
763  Ac-LTF$1r8Cou2YWAQLS$S-NH2 1483  1789.94 895.97 896.5

764  Ac-Cou2TF$r8AYWAQLS$S-NH2 1484 174790 874.95 875.42
765  Ac-LTF$r8 ACou2WAQLS$S-NH?2 1485 1697.92 849.96 850.82
766  Dmaac-LTF$r8AYWAQLS$S-NH2 1486  1574.89 788.45 788.82
767 Hexac-LTF$r8AYWAQLS$S-NH2 1487 158791 794.96 795.11
768  Napac-LTF$r8AYWAQLS$S-NH2 1488  1657.89 829.95 830.36
769  Pam-LTF$r8AYWAQLS$S-NH2 1489 1728.06 865.03 865.45
770 Ac-LT2Nal$r8HYAAQL$S-NH2 1490  1532.84 767.42 767.61
771  Ac-LT2Nal$/rf8HY WAQLS$/S-NH2 1491 167591 838.96 839.1

772 Ac-LT2Nal$r8HYFAQLS$S-NH2 1492 1608.87 805.44 805.9

773 Ac-LT2Nal$r8HWAAQL$S-NH2 1493 1555.86 778.93 779.08
774 Ac-LT2Nal$r8HYAWQLS$S-NH2 1494 1647.88 824.94 825.04
775 Ac-LT2Nal$r8HYAAQWS$S-NH2 1495  1605.83 803.92 804.05
776 Ac-LTWS$r8HYWAQLS$S-NH2 1496  1636.88 819.44 819.95
777  Ac-LT1Nal$r8HYWAQLS$S-NH2 1497  1647.88 824.94 825.41
778  Ac-F$r8ApmpEt6cIWEALSA-NH2 1502 1470.71 736.36 788.17

In some embodiments, a peptidomimetic macrocycles 30
disclosed herein do not comprise a peptidomimetic macro-
cycle structure as shown in Table 2b.

Table 2¢ shows examples of non-crosslinked polypeptides
comprising D-amino acids.

ing concentrated (3.4 uM) malonate followed by flash cool-
ing, storage, and shipment in liquid nitrogen.

Data collection was performed at the APS at beamline
31-ID (SGX-CAT) at 100° K and wavelength 0.97929 A.
The beamline was equipped with a Rayonix 225-HE detec-

SEQ

D Exact Found Calc Cale Calc
SP Sequence NO: Isomer Mass Mass M+ 1)Y/1 M+2)2 (M+3)3
SP765  Ac-tawyanfekllr-NH2 1498 777.46
SP766  Ac-tawyanfACF3ekll-NH2 1499 811.41

Example 3: X-Ray Co-Crystallography of
Peptidomimetic Macrocycles in Complex with 45
MDMX

For co-crystallization with peptide 46 (Table 2b), a stoi-
chiometric amount of compound from a 100 mM stock
solution in DMSO was added to the zebrafish MDMX so0
protein solution and allowed to sit overnight at 4° C. before
setting up crystallization experiments. Procedures were
similar to those described by Popowicz et al. with some
variations, as noted below. Protein (residues 15-129, T46V/
V95L) was obtained from an E. coli BL21(DE3) expression 55
system using the pET15b vector. Cells were grown at 37° C.
and induced with 1 mM IPTG at an OD, 0 0.7. Cells were
allowed to grow an additional 18 hr at 23° C. Protein was
purified using Ni-NT Agarose followed by Superdex 75
buffered with 50 mM NaPO,, pH 8.0, 150 mM NaCl, 2 mM 60
TCEP and then concentrated to 24 mg/ml. The buffer was
exchanged to 20 mM Tris, pH 8.0, 50 mM NaCl, 2 mM DTT
for crystallization experiments. Initial crystals were obtained
with the Nextal (Qiagen) AMS screen #94 and the final
optimized reservoir was 2.6 uM AMS, 75 mM Hepes, pH 65
7.5. Crystals grew routinely as thin plates at 4° C. and were
cryo-protected by pulling them through a solution contain-

tor. For data collection, crystals were rotated through 180° in
1° increments using 0.8 second exposure times. Data were
processed and reduced using Mosflm/scala (CCP4; see The
CCP4 Suite: Programs for Protein Crystallography. Acta
Crystallogr. D50, 760-763 (1994); P. R. Evans. Joint CCP4
and ESF-EACBM Newsletter 33, 22-24 (1997)) in space
group C2 (unit cell: a=109.2786, b=81.0836, ¢c=30.9058 A,
a=90, Bf=89.8577, y=90°). Molecular replacement with
program Molrep (CCP4; see A. Vagin & A. Teplyakov. J.
Appl. Cryst. 30, 1022-1025 (1997)) was performed with the
MDMX component of the structure determined by Popow-
icz et al. (275S; see G. M. Popowicz, A. Czarna, U.
Rothweiler, A. Szwagierczak, M. Krajewski, .. Weber & T.
A. Holak. Cell Cycle 6, 2386-2392 (2007)) and identified
two molecules in the asymmetric unit. Initial refinement of
just the two molecules of the zebrafish MDMX with pro-
gram Refmac (CCP4; see G. N. Murshudov, A. A. Vagin &
E. J. Dodson. Acta Crystallogr. D53, 240-255 (1997))
resulted in an R-factor of 0.3424 (R,,,=0.3712) and rmsd
values for bonds (0.018 A) and angles (1.698°). The electron
density for the stapled peptide components, starting with
GlIn'® and including all of the aliphatic staple, was very clear.
Further refinement with CNX (Accelrys) using data to 2.3 A
resolution resulted in a model (comprised of 1448 atoms
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from MDMX, 272 atoms from the stapled peptides and 46
water molecules) that is well refined (R~0.2601,
R;..=0.3162, rmsd  bonds=0.007 A and rmsd
angles=0.916°).
Results from this Example are shown in FIGS. 1 and 2.

Example 4: Circular Dichroism (CD) Analysis of
Alpha-Helicity

Peptide solutions were analyzed by CD spectroscopy
using a Jasco J-815 spectropolarimeter (Jasco Inc., Easton,
Md.) with the Jasco Spectra Manager Ver.2 system software.
A Peltier temperature controller was used to maintain tem-
perature control of the optical cell. Results are expressed as
mean molar ellipticity [0] (deg cm2 dmol-1) as calculated
from the equation [0]=0 obs-MRW/10*1*c where Oobs is the
observed ellipticity in millidegrees, MRW is the mean
residue weight of the peptide (peptide molecular weight/
number of residues), 1 is the optical path length of the cell
in centimeters, and ¢ is the peptide concentration in mg/ml.
Peptide concentrations were determined by amino acid
analysis. Stock solutions of peptides were prepared in
benign CD buffer (20 mM phosphoric acid, pH 2). The
stocks were used to prepare peptide solutions of 0.05 mg/ml
in either benign CD buffer or CD buffer with 50% trifluo-
roethanol (TFE) for analyses in a 10 mm path length cell.
Variable wavelength measurements of peptide solutions
were scanned at 4° C. from 195 to 250 nm, in 0.2 nm
increments, and a scan rate 50 nm per minute. The average
of six scans was reported.

Table 3 shows circular dichroism data for selected pep-
tidomimetic macrocycles:

TABLE 3
Molar Molar Molar
Ellip- Ellip- Ellip- % Helix % Helix
ticity ticity ticity 50% TFE benign
Benign  50% TFE TFE - Molar compared compared
(222 in (222 in Ellipticity ~ to 50% TFE to 50% TFE
SP# 0% TFE) 50% TFE) Benign parent (CD) parent (CD)
7 124 -19921.4  -20045.4 137.3 -0.9
11 -398.2 -166234 16225.2 106.1 2.5
41 -909 -21319.4 204104 136 5.8
43 -15334.5 -182474 29129 116.4 97.8
69 -102.6 -21509.7  -21407.1 148.2 0.7
71 -121.2  -17957 -17835.9 123.7 0.8
154 -916.2 -30965.1  -30048.9 213.4 6.3
230 -213.2 -17974 -17760.8 123.9 1.5
233 -477.9 -19032.6  -18534.7 131.2 33

Example 5: Direct Binding Assay MDM2 with
Fluorescence Polarization (FP)

The assay was performed according to the following

general protocol:

1. Dilute MDM2 (In-house, 41 kD) into FP buffer (High
salt buffer-200 mM NaCl, 5 mM CHAPS, pH 7.5) to
make 10 uM working stock solution.

2. Add 30 ul of 10 uM of protein stock solution into Al
and B1 well of 96-well black HE microplate (Molecu-
lar Devices).

3. Fill in 30 pl of FP buffer into column A2 to A12, B2 to
B12, C1 to C12, and D1 to D12.

4. 2 or 3 fold series dilution of protein stock from Al, Bl
into A2, B2; A2, B2 to A3, B3; . . . to reach the single
digit nM concentration at the last dilution point.
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5. Dilute 1 mM (in 100% DMSO) of FAM labeled linear
peptide with DMSO to 100 uM (dilution 1:10). Then,
dilute from 100 uM to 10 uM with water (dilution 1:10)
and then dilute with FP buffer from 10 pM to 40 nM
(dilution 1:250). This is the working solution which
will be a 10 nM concentration in well (dilution 1:4).
Keep the diluted FAM labeled peptide in the dark until
use.

6. Add 10 pl of 10 nM of FAM labeled peptide into each
well and incubate, and read at different time points. Kd
with 5-FAM-BalLTFEHYWAQLTS-NH, (SEQ ID NO:
943) is ~13.38 nM.

Example 6: Competitive Fluorescence Polarization
Assay for MDM2

The assay was performed according to the following

general protocol:

1. Dilute MDM2 (In-house, 41 kD) into FP buffer (High
salt buffer-200 mM NaCl, 5 mM CHAPS, pH 7.5) to
make 84 nM (2x) working stock solution.

2. Add 201 ul of 84 nM (2x) of protein stock solution into
each well of 96-well black HE microplate (Molecular
Devices)

3. Dilute 1 mM (in 100% DMSO) of FAM labeled linear
peptide with DMSO to 100 uM (dilution 1:10). Then,
dilute from 100 uM to 10 uM with water (dilution 1:10)
and then dilute with FP buffer from 10 pM to 40 nM
(dilution 1:250). This is the working solution which
will be a 10 nM concentration in well (dilution 1:4).
Keep the diluted FAM labeled peptide in the dark until
use.

4. Make unlabeled peptide dose plate with FP buffer
starting with 1 pM (final) of peptide and making 5 fold
serial dilutions for 6 points using following dilution
scheme. Dilute 10 mM (in 100% DMSO) with DMSO
to 5 mM (dilution 1:2). Then, dilute from 5 mM to 500
uM with H,O (dilution 1:10) and then dilute with FP
buffer from 500 uM to 20 uM (dilution 1:25). Making
5 fold serial dilutions from 4 pM (4x) for 6 points.

5. Transfer 10 pl of serial diluted unlabeled peptides to
each well which is filled with 20 pl of 84 nM of protein.

6. Add 10 ul of 10 nM (4x) of FAM labeled peptide into
each well and incubate for 3 hr to read.

Example 7: Direct Binding Assay MDMX with
Fluorescence Polarization (FP)

The assay was performed according to the following

general protocol:

1. Dilute MDMX (In-house, 40 kD) into FP buffer (High
salt buffer-200 mM NaCl, 5 mM CHAPS, pH 7.5) to
make 10 uM working stock solution.

2. Add 301 pl of 10 uM of protein stock solution into Al
and B1 well of 96-well black HE microplate (Molecu-
lar Devices).

3. Fill in 30 pl of FP buffer into column A2 to A12, B2 to
B12, C1 to C12, and D1 to D12.

4. 2 or 3 fold series dilution of protein stock from Al, Bl
into A2, B2; A2, B2 to A3, B3; . . . to reach the single
digit nM concentration at the last dilution point.

5. Dilute 1 mM (in 100% DMSO) of FAM labeled linear
peptide with DMSO to 100 uM (dilution 1:10). Then,
dilute from 100 uM to 10 uM with water (dilution 1:10)
and then dilute with FP buffer from 10 pM to 40 nM
(dilution 1:250). This is the working solution which



US 10,967,042 B2

139 140
will be a 10 nM concentration in well (dilution 1:4). TABLE 4-continued
Keep the diluted FAM labeled peptide in the dark until
use. SP#  IC50 (MDM2) ICS0 (MDMX) Ki (MDM2) Ki (MDMX)
6. Add 10 pl of 10 nM of FAM labeled peptide into each o1 + e S S
well and incubate, and read at different time points. 5 22 ++ +ot ot s
Kd with 5-FAM-BaLTFEHYWAQLTS-NH, (SEQ ID 23 =+ +* ot ot
. 24 +++ ++ ++++ +++
NO: 943) is ~51 nM. 26 e + o .
28 +++ +++ ++++ +++
Example 8: Competitive Fluorescence Polarization 30 ++ ++ s s
Assay for MDMX 10 32 +++ ++ ++++ +++
38 + ++ ++ +++
. . 39 + ++ ++ ++
The assay was performed according to the following 40 + - + .
general protocol: 41 ++ - +H+ +H+
1. Dilute MDMX (In-house, 40 kD) into FP buffer (High P - - - o
salt buffer-200 mM NaC!, 5 mM CHAPS, pH 7.5) to 15 45 ot ot it et
make 300 nM (2x) working stock solution. 46 o . . A
2. Add 20 pl of 300 nM (2x) of protein stock solution into 47 ++ ++ s s
each well of 96-well black HE microplate (Molecular 48 b S et et
Devi 49 ++ ++ +++ +++
?Vlces) . . 50 +++ ++ ++++ +++
3. Dilute 1 mM (in 100% DMSO) of FAM labeled linear 20 52 S S b .
peptide with DMSO to 100 uM (dilution 1:10). Then, 54 + + et et
dilute from 100 uM to 10 uM with water (dilution 1:10) 22 +::+ +++ +:+ +++++
agd then dilute With.FP buffer from 10 p.M.to 40 nM 68 - - et it
(dilution 1:250). This is the working solution which 69 o -+ . ot
will be a 10 nM concentration in well (dilution 1:4). 25 70 + + e et
Keep the diluted FAM labeled peptide in the dark until 71 S + bt it
75 +++ ++ ++++ +++
use. . . 77 +++ ++ ++++ +++
4. Make unlabeled peptide dose plate with FP buffer 80 o -+ . ot
starting with 5 uM (final) of peptide and making 5 fold 81 ++ ++ s s
serial dilutions for 6 points using following dilution 30 8 +t i it S
h 85 +++ ++ ++++ +++
SC. eme. . . 99 ++++ ++ ++++ +++
5. Dilute 10 mM (in 100% DMSO) with DMSO to 5 mM 100 -+ -+ . ot
(dilution 1:2). Then, dilute from 5 mM to 500 uM with 101 et + - et
H,O (dilution 1:10) and then dilute with FP buffer from }8? : : :: ::
SQO p.M to 20 uM (dilution 1:25). Making 5 fold serial 35 |, e - it et
dilutions from 20 uM (4x) for 6 points. 105 o - . ot
6. Transfer 10 pl of serial diluted unlabeled peptides to 106 ++ ++ s s
each well which is filled with 20 pl of 300 nM of 107 t+ S T T
. 108 +++ ++ ++++ +++
protein. . . 109 +++ ++ ++++ +++
7. Add 10 wl of 10 nM (4x) of FAM labeled peptide into 40 110 + - . et
each well and incubate for 3 hr to read. Results from 111 ++ ++ ot s
Examples 5-8 are shown in Table 4. The following scale is ﬁg : : ::: :::
used: “+” represents a value greater than 1000 nM, “++” 114 et ++ it ot
represents a value greater than 100 and less than or equal to 115 . -+ . ot
1000 nM, “+++” represents a value greater than 10 nM and 45> 116 + + ++ ++
less than or equal to 100 nM, and “++++” represents a value gg +++++++ : :: :::
of less than or equal to 10 nM. 121 AN - it ot
122 ++++ ++ ++++ +++
TABLE 4 123 ++++ ++ ++++ +++
50 124 ++++ ++ ++++ +++
SP#  IC50 (MDM2) IC50 (MDMX) Ki (MDM2) Ki (MDMX) 125 Snans + bt ot
126 ++++ ++ ++++ +++
3 ++ ++ +++ +++ 127 ++++ ++ ++++ +++
4 +++ ++ 4+ +++ 128 ++++ ++ ++++ +++
5 +++ ++ o+ +++ 129 ++++ ++ ++++ +++
6 ++ ++ +++ +++ 55 130 ++++ ++ ++++ +++
7 +++ +++ o+ +++ 133 ++++ ++ ++++ +++
8 ++ ++ +++ +++ 134 ++++ ++ ++++ +++
9 ++ ++ +++ +++ 135 ++++ ++ ++++ +++
10 ++ ++ e+ e+ 136 ++++ ++ ++++ +++
11 +++ ++ o+ +++ 137 ++++ ++ ++++ +++
12 + + +++ ++ 139 ++++ ++ ++++ +++
13 ++ ++ +++ ++ 60 142 ++++ +++ ++++ +++
14 4+ 4+ o+ o+ 144 ++++ ++ -+ +++
15 +++ ++ +++ +++ 146 ++++ ++ ++++ +++
16 +++ +++ o+ +++ 148 ++++ ++ ++++ +++
17 +++ +++ o+ +++ 150 ++++ ++ ++++ +++
18 +++ e+ e+ . 153 ++++ +++ ++++ +++
19 ++ . . . 65 154 o - o o

20 ++ ++ +++ +++ 156 ++++ ++ ++++ +++
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TABLE 4-continued TABLE 4-continued
SP#  IC50 (MDM2) IC50 (MDMX) Ki (MDM2) Ki (MDMX) SP#  IC50 (MDM2) IC50 (MDMX) Ki (MDM2) Ki (MDMX)
158 ++++ ++ ++++ +++ 291 +++ +++ ++++ ++++
160 ++++ ++ ++++ +++ 5 293 ++++ +++ ++++ +++
161 ++++ ++ ++++ +++ 306 ++++ ++ ++++ +++
166 ++++ ++ ++++ +++ 308 ++ ++ +++ +++
167 +++ ++ ++++ ++ 310 +++ +++ ++++ +++
169 ++++ +++ ++++ +++ 312 +++ ++ +++ +++
170 ++++ ++ ++++ +++ 313 ++++ ++ ++++ +++
173 ++++ ++ ++++ +++ 10 314 ++++ +++ ++++ ++++
175 ++++ ++ ++++ +++ 315 +++ +++ ++++ +++
177 +++ ++ ++++ +++ 316 ++++ ++ ++++ +++
180 +++ ++ ++++ +++ 317 +++ ++ +++ +++
182 ++++ ++ ++++ +++ 318 +++ ++ +++ +++
185 +++ + ++++ ++ 319 +++ ++ +++ ++
186 +++ ++ ++++ +++ 15 320 +++ ++ +++ ++
189 +++ ++ ++++ +++ 321 +++ ++ ++++ +++
192 +++ ++ ++++ +++ 322 +++ ++ +++ ++
194 +++ ++ ++++ ++ 323 +++ + +++ ++
196 +++ ++ ++++ +++ 328 +++ +++ ++++ +++
197 ++++ ++ ++++ +++ 329 +++ +++ ++++ +++
199 +++ ++ ++++ ++ 331 ++++ +++ ++++ ++++
201 +++ ++ ++++ ++ 20 332 ++++ +++ ++++ ++++
203 +++ ++ ++++ +++ 334 ++++ +++ ++++ ++++
204 +++ ++ ++++ +++ 336 ++++ +++ ++++ ++++
206 +++ ++ ++++ +++ 339 ++++ ++ ++++ +++
207 ++++ ++ ++++ +++ 341 +++ +++ ++++ ++++
210 ++++ ++ ++++ +++ 343 +++ +++ ++++ ++++
211 ++++ ++ ++++ +++ 25 347 +++ +++ ++++ +++
213 ++++ ++ ++++ +++ 349 ++++ +++ ++++ ++++
215 +++ ++ ++++ +++ 351 ++++ +++ ++++ ++++
217 ++++ ++ ++++ +++ 353 ++++ +++ ++++ ++++
218 ++++ ++ ++++ +++ 355 ++++ +++ ++++ ++++
221 ++++ +++ ++++ +++ 357 ++++ +++ ++++ ++++
227 ++++ ++ ++++ +++ 30 359 ++++ +++ ++++ +++
230 ++++ +++ ++++ ++++ 360 ++++ ++++ ++++ ++++
232 ++++ ++ ++++ +++ 363 +++ +++ ++++ ++++
233 ++++ +++ ++++ +++ 364 +++ +++ ++++ ++++
236 +++ ++ ++++ +++ 365 +++ +++ ++++ ++++
237 +++ ++ ++++ +++ 366 +++ +++ ++++ +++
238 +++ +++ ++++ +++ 15 369 ++ ++ +++ +++
239 +++ ++ +++ +++ 370 +++ +++ ++++ +++
240 +++ ++ ++++ +++ 371 ++ ++ +++ +++
241 +++ ++ ++++ +++ 372 ++ ++ +++ +++
242 +++ ++ ++++ +++ 373 +++ +++ +++ +++
243 +++ +++ ++++ +++ 374 +++ +++ ++++ ++++
244 +++ +++ ++++ ++++ 375 +++ +++ ++++ ++++
245 +++ +++ ++++ +++ 40 376 +++ +++ ++++ ++++
246 +++ ++ ++++ +++ 377 +++ +++ ++++ +++
247 +++ +++ ++++ +++ 378 +++ +++ ++++ +++
248 +++ +++ ++++ +++ 379 +++ +++ ++++ +++
249 +++ +++ ++++ ++++ 380 +++ +++ ++++ +++
250 ++ + ++ + 381 +++ +++ ++++ +++
252 ++ + ++ + 45 382 +++ +++ et et
254 +++ ++ ++++ +++ 384 ++ + ++ +
255 +++ +++ ++++ +++ 386 ++ + ++ +
256 +++ +++ ++++ +++ 388 ++ +++ +++ ++++
257 +++ +++ ++++ +++ 390 +++ +++ ++++ +++
258 +++ ++ ++++ +++ 392 +++ +++ ++++ ++++
259 +++ +++ ++++ +++ 50 394 ++++ +++ ++++ ++++
260 +++ +++ ++++ +++ 396 ++++ ++++ ++++ ++++
261 +++ ++ ++++ +++ 398 +++ +++ ++++ +++
262 +++ ++ ++++ +++ 402 ++++ ++++ ++++ ++++
263 +++ ++ ++++ +++ 404 +++ +++ ++++ ++++
264 +++ +++ ++++ +++ 408 +++ +++ ++++ +++
266 +++ ++ ++++ +++ 55 410 ++++ ++++ ++++ ++++
267 +++ +++ ++++ ++++ 411 ++ + ++ +
270 ++++ +++ ++++ +++ 412 ++++ +++ ++++ ++++
271 ++++ +++ ++++ ++++ 415 ++++ ++++ ++++ ++++
272 ++++ +++ ++++ ++++ 416 +++ +++ ++++ +++
276 +++ +++ ++++ ++++ 417 +++ +++ ++++ +++
277 +++ +++ ++++ ++++ 418 ++++ +++ ++++ ++++
278 +++ +++ ++++ ++++ 60 419 +++ +++ +++ ++++
279 ++++ +++ ++++ +++ 421 ++++ ++++ ++++ ++++
280 +++ ++ ++++ +++ 423 +++ +++ ++++ +++
281 +++ + +++ ++ 425 +++ +++ +++ +++
282 ++ + +++ + 427 ++ ++ +++ +++
283 +++ ++ +++ ++ 432 ++++ +++ ++++ ++++
284 44 ++ A 44 65 434 44 e A 44

289 +++ +++ ++++ +++ 435 ++++ +++ ++++ ++++
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TABLE 4-continued

SP#  IC50 (MDM2) IC50 (MDMX) Ki (MDM2) Ki (MDMX)
437 +++ +++ ++++ +++
439 ++++ +++ ++++ ++++
441 ++++ ++++ ++++ ++++
443 +++ +++ ++++ +++
445 +++ ++ ++++ +++
446 +++ + ++++ +
447 ++ + ++ +
551 N/A N/A +H++ +++
555 N/A N/A +H++ +++
556 N/A N/A +H++ +++
557 N/A N/A +++ +++
558 N/A N/A +++ +++
559 N/A N/A +++ +++
560 N/A N/A + +
561 N/A N/A +H++ +++
562 N/A N/A +++ +++
563 N/A N/A +++ +++
564 N/A N/A +H++ +++
565 N/A N/A +++ +++
566 N/A N/A +H++ +++
567 N/A N/A +H++ +++
568 N/A N/A +H++ +H++
569 N/A N/A +H++ +++
570 N/A N/A +H++ +++
571 N/A N/A +H++ +++
572 N/A N/A +++ +++
573 N/A N/A +++ +++
574 N/A N/A +H++ +++
575 N/A N/A +H++ +++
576 N/A N/A +H++ +++
577 N/A N/A +H++ +++
578 N/A N/A +H++ +++
585 N/A N/A +++ +++
586 N/A N/A +H++ +++
587 N/A N/A +H++ +H++
589 N/A N/A +H++

594 N/A N/A +H++ +H++
596 N/A N/A +H++ +++
597 N/A N/A +H++ +++
598 N/A N/A +H++ +++
600 N/A N/A +H++ +H++
602 N/A N/A +H++ +H++
603 N/A N/A +H++ +H++
604 N/A N/A +++ +++
608 N/A N/A +H++ +++
609 N/A N/A +H++ +++
610 N/A N/A +H++ +++
611 N/A N/A +H++ +++
612 N/A N/A +H++ +++
613 N/A N/A +H++ +++
615 N/A N/A +H++ +H++
433 N/A N/A +H++ +++
686 N/A N/A +H++ +++
687 N/A N/A ++ ++
595 N/A N/A + N/A
665 N/A N/A +++ N/A
708 N/A N/A +++ +++
710 N/A N/A +++ +++
711 N/A N/A +++ ++
712 N/A N/A +H++ +H++
713 N/A N/A +H++ +H++
716 N/A N/A +H++ +H++
765 + +

766 +++ +

752 ++ +

753 +++ +

754 ++ +

755 +H++ +

756 +++ +

757 ++++ +

758 +++ +

Example 9: Competition Binding ELISA (MDM2
& MDMX)

p53-His6 protein (“His6” disclosed as SEQ ID NO: 1501)
(30 nM/well) is coated overnight at room temperature in the
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wells of a 96-well Immulon plates. On the day of the
experiment, plates are washed with 1xPBS-Tween 20
(0.05%) using an automated ELISA plate washer, blocked
with ELISA Micro well Blocking for 30 minutes at room
temperature; excess blocking agent is washed off by wash-
ing plates with 1xPBS-Tween 20 (0.05%). Peptides are
diluted from 10 mM DMSO stocks to 500 pM working
stocks in sterile water, further dilutions made in 0.5%
DMSO to keep the concentration of DMSO constant across
the samples. The peptides are added to wells at 2x desired
concentrations in 50 pl volumes, followed by addition of
diluted GST-MDM?2 or GST-HMDX protein (final concen-
tration: 10 nM). Samples are incubated at room temperature
for 2 h, plates are washed with PBS-Tween 20 (0.05%) prior
to adding 100 pl of HRP-conjugated anti-GST antibody
[Hypromatrix, INC] diluted to 0.5 pg/ml in HRP-stabilizing
buffer. Post 30 min incubation with detection antibody,
plates are washed and incubated with 100 pl per well of
TMB-E Substrate solution up to 30 minutes; reactions are
stopped using 1 uM HCL and absorbance measured at 450
nm on micro plate reader. Data is analyzed using Graph Pad
PRISM software.

Example 10: Cell Viability Assay

The assay was performed according to the following
general protocol:

Cell Plating: Trypsinize, count and seed cells at the
pre-determined densities in 96-well plates a day prior to
assay. Following cell densities are used for each cell line in
use:

SISA-1: 7500 cells/well

RKO: 5000 cells/well

RKO-E6: 5000 cells/well

HCT-116: 5000 cells/well

SW-480: 2000 cells/well

MCEF-7: 5000 cells/well

On the day of study, replace media with fresh media with
11% FBS (assay media) at room temperature. Add 180 pL of
the assay media per well. Control wells with no cells, receive
200 ul media.

Peptide dilution: all dilutions are made at room tempera-
ture and added to cells at room temperature.

Prepare 10 mM stocks of the peptides in DMSO. Serially

dilute the stock using 1:3 dilution scheme to get 10, 3.3,
1.1, 0.33, 0.11, 0.03, 0.01 mM solutions using DMSO
as diluents. Dilute the serially DMSO-diluted peptides
33.3 times using sterile water. This gives range of 10x
working stocks. Also prepare DMSO/sterile water (3%
DMSO) mix for control wells.

Thus the working stocks concentration range uM will be
300, 100, 30, 10, 3, 1, 0.3 and 0 uM. Mix well at each
dilution step using multichannel.

Row H has controls. H1-H3 will receive 20 uL of assay
media. H4-H9 will receive 20 pl, of 3% DMSO-water
vehicle. H10-H12 will have media alone control with
no cells.

Positive control: MDM2 small molecule inhibitor, Nutlin-
3a (10 mM) is used as positive control. Nutlin was
diluted using the same dilution scheme as peptides.

Addition of working stocks to cells:

Add 20 ul of 10x desired concentration to appropriate
well to achieve the final concentrations in total 200 ul
volume in well. (20 pl of 300 uM peptide+180 pul of
cells in media=30 uM final concentration in 200 pl
volume in wells). Mix gently a few times using pipette.
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Thus final concentration range used will be 30, 10, 3,
1, 0.3, 0.1, 0.03 & 0 uM (for potent peptides further
dilutions are included).

Controls include wells that get no peptides but contain the
same concentration of DMSO as the wells containing
the peptides, and wells containing NO CELLS.

Incubate for 72 hours at 37° C. in humidified 5% CO,
atmosphere.

The viability of cells is determined using MTT reagent
from Promega. Viability of SISA-1, RKO, RKO-E6,
HCT-116 cells is determined on day 3, MCF-7 cells on
day 5 and SW-480 cells on day 6. At the end of
designated incubation time, allow the plates to come to
room temperature. Remove 80 ul of assay media from
each well. Add 15 ul of thawed MTT reagent to each
well.

Allow plate to incubate for 2 h at 37° C. in humidified 5%
CO, atmosphere and add 100 pl solubilization reagent
as per manufacturer’s protocol. Incubate with agitation
for 1 h at room temperature and read on Synergy Biotek
multiplate reader for absorbance at 570 nM.

Analyze the cell viability against the DMSO controls
using GraphPad PRISM analysis tools.

Reagents:

Invitrogen cell culture Media
i. Falcon 96-well clear cell culture treated plates (Nunc

353072)

DMSO (Sigma D 2650)

RPMI 1640 (Invitrogen 72400)

MTT (Promega G4000)

Instruments: Multiplate Reader for Absorbance readout
(Synergy 2).

Results from cell viability assays are shown in Tables 5
and 6. The following scale is used: “+” represents a value
greater than 30 uM, “++” represents a value greater than 15
UM and less than or equal to 30 uM, “+++” represents a
value greater than 5 uM and less than or equal to 15 uM, and
“++++” represents a value of less than or equal to 5 uM.
“IC50 ratio” represents the ratio of average 1C50 in p53+/+

cells relative to average IC50 in p53—-/- cells.
TABLE 5
SP# SISA-1 EC30 (72 h)
3 +++
4 +++
5 ++++
6 ++
7 ++++
8 +++
9 +++
10 +++
11 ++++
12 ++
13 +++
14 +
15 ++
16 +
17 +
18 +
19 ++
20 +
21 +
22 +
24 +++
26 ++++
28 +
29 +
30 +
32 ++
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TABLE 5-continued

SP# SJSA-1 EC50 (72 h)
39 +
40 +
41 +
42 +
43 ++
45 +
46 +
47 +
48 +
49 +++
50 ++++
52 +
54 +
55 +
65 ++++
68 ++++
69 ++++
70 ++++
71 ++++
72 ++++
74 ++++
75 ++++
77 ++++
78 ++
80 ++++
81 +++
82 +++
83 +++
84 +
85 +++
99 ++++

102 +++

103 +++

104 +++

105 +++

108 +++

109 +++

110 +++

111 ++

114 ++++
115 ++++
118 ++++

120 ++++

121 ++++

122 ++++

123 ++++

124 +++

125 ++++

126 ++++

127 ++++

128 +++

129 ++

130 ++++

131 +++

132 ++++

133 +++

134 +++

135 +++

136 ++

137 +++

139 ++++

142 +++

144 ++++

147 ++++

148 ++++

149 ++++

150 ++++

152 +++

153 ++++

154 ++++

155 ++

156 +++

157 +++

158 +++

160 ++++

161 ++++

162 +++

163 +++
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TABLE 5-continued

SP# SISA-1 EC30 (72 h) SP# SISA-1 EC30 (72 h)
166 ++ 250 ++
167 +++ 5 251 +
168 ++ 252 +
169 ++++ 253 +
170 ++++ 254 +++
171 ++ 255 +++
173 +++ 256 ++
174 ++++ 10 257 +++
175 +++ 258 +++
176 +++ 259 ++
177 ++++ 260 ++
179 +++ 261 ++
180 +++ 262 +++
181 +++ 15 263 ++
182 ++++ 264 ++++
183 ++++ 266 +++
184 +++ 267 ++++
185 +++ 270 ++
186 ++ 271 ++
188 ++ 272 ++
190 ++++ 20 276 ++
192 +++ 277 ++
193 ++ 278 ++
194 + 279 ++++
195 ++++ 280 +++
196 ++++ 281 ++
197 et 25 282 ++
198 ++ 283 ++
199 +++ 284 ++++
200 +++ 289 ++++
201 ++++ 290 +++
202 +++ 291 ++++
203 ++++ 30 292 ++++
204 ++++ 293 ++++
205 ++ 294 ++++
206 ++ 295 +++
207 +++ 296 ++++
208 +++ 297 +++
209 ++++ 15 298 ++++
210 +++ 300 ++++
211 ++++ 301 ++++
213 ++++ 302 ++++
214 ++++ 303 ++++
215 ++++ 304 ++++
216 ++++ 305 ++++
217 ++++ 40 306 ++++
218 ++++ 307 +++
219 ++++ 308 ++++
220 +++ 309 +++
221 ++++ 310 ++++
222 +++ 312 ++++
223 et 45 313 et
224 ++ 314 ++++
225 +++ 315 ++++
226 ++ 316 ++++
227 +++ 317 ++++
228 ++++ 318 ++++
229 ++++ 50 319 ++++
230 ++++ 320 ++++
231 ++++ 321 ++++
232 ++++ 322 ++++
233 ++++ 323 ++++
234 ++++ 324 ++++
235 ++++ 55 326 ++++
236 ++++ 327 ++++
237 ++++ 328 ++++
238 ++++ 329 ++++
239 +++ 330 ++++
240 ++ 331 ++++
241 +++ 332 ++++
242 ++++ 60 333 ++
243 ++++ 334 +++
244 ++++ 335 ++++
245 ++++ 336 ++++
246 +++ 337 ++++
247 ++++ 338 ++++
248 A 65 339 A
249 ++++ 340 ++++
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TABLE 5-continued

SP# SJISA-1 EC50 (72 h) SP# SJSA-1 EC50 (72 h)
341 ++++ 562 ++++
342 et 5 563 et
343 ++++ 564 ++++
344 ++++ 566 ++++
345 ++++ 567 ++++
346 ++++ 568 +++
347 ++++ 569 ++++
348 ++++ 10 571 ++++
349 ++++ 572 ++++
350 ++++ 573 ++++
351 ++++ 574 ++++
352 ++++ 575 ++++
353 ++++ 576 ++++
355 ++++ 15 577 ++++
357 ++++ 578 ++++
358 ++++ 585 ++++
359 ++++ 586 ++++
360 ++++ 587 ++++
361 +++ 588 ++++
362 ++++ 589 +++
363 ++++ 20 432 ++++
364 ++++ 672 +
365 +++ 673 ++
366 ++++ 682 +
367 ++++ 686 +
368 + 687 +
369 et 25 662 et
370 ++++ 663 ++++
371 ++++ 553 +++
372 +++ 559 ++++
373 +++ 579 ++++
374 ++++ 581 ++++
375 ++++ 30 582 ++
376 ++++ 582 ++++
377 ++++ 584 +++
378 ++++ 675 ++++
379 ++++ 676 ++++
380 ++++ 677 +
381 ++++ 15 679 ++++
382 ++++ 700 +++
386 +++ 704 +++
388 ++ 591 +
390 ++++ 706 ++
392 +++ 695 ++
394 +++ 595 ++++
396 +++ 40 596 ++++
398 +++ 597 +++
402 +++ 598 +++
404 +++ 599 ++++
408 ++++ 600 ++++
410 +++ 601 +++
411 +++ 45 602 +++
412 + 603 +++
421 +++ 604 +++
423 ++++ 606 ++++
425 ++++ 607 ++++
427 ++++ 608 ++++
434 +++ 50 610 ++++
435 ++++ 611 ++++
436 ++++ 612 ++++
437 ++++ 613 +++
438 ++++ 614 +++
439 ++++ 615 ++++
440 ++++ 55 618 ++++
441 ++++ 619 ++++
442 ++++ 707 ++++
443 ++++ 620 ++++
444 +++ 621 ++++
445 ++++ 622 ++++
449 ++++ 623 ++++
551 ++++ 60 624 ++++
552 ++++ 625 ++++
554 + 626 +++
555 ++++ 631 ++++
557 ++++ 633 ++++
558 ++++ 634 ++++
560 + 65 635 +Ht
561 ++++ 636 +++
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SP# SJISA-1 EC50 (72 h)
638 +
641 +++
665 +H++
708 +H++
709 +++
710 +
711 ++++
712 ++++
713 ++++
714 +++
715 +++
716 ++++
765 +
753 +
754 +
755 +
756 +
757 ++++
758 +++
TABLE 6
HCT-116 RKO RKO-E6 SW480
EC50 EC50 EC50 EC50 IC50
SP# (72 hy) (72 h) (72 h) (6 days) Ratio
4 +H++ +H++ +++ +H++
5 +H++ +H++ +++ +H++
7 +H++ +H++ +++ +H++
10 ++++ +++ +++ +++
11 ++++ ++++ ++ +++
50 ++++ ++++ ++ +++
65 +++ +++ +++ +++
69 ++++ ++++ + ++++
70 ++++ ++++ ++ +++
71 ++++ ++++ +++ +++
81 +++ +++ +++ +++
99 ++++ ++++ +++ ++++
109 ++++ ++++ ++ +++
114 +++ + +++
115 +++ + +++ 1-29
118 +++ ++++ + ++++
120 ++++ ++++ + ++++
121 ++++ ++++ + ++++
122 +++ + +++ 1-29
125 +++ +++ + +
126 + + + +
148 ++ + +
150 ++ + +
153 +++ +
154 +++ +++ + + 30-49
158 + + + +
160 +++ + + + 1-29
161 +++ + + +
175 + + + +
196 ++++ ++++ +++ ++++
219 ++++ +++ + + 1-29
233 ++++
237 ++++ + +
238 ++++ + +
243 ++++ + +
244 ++++ + + =50
245 ++++ + +
247 ++++ + +
249 ++t++ ++++ + + =50
255 ++++ +
291 +
293 +++ +
303 +++ + 1-29
305 +
306 ++++ +
310 ++++ +
312 ++++
313 ++++ ++
314 +
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TABLE 6-continued
HCT-116 RKO RKO-E6 SW480

EC50 EC50 EC50 EC50 IC50
SP# (72 hy) (72 hy) (72 hy) (6 days) Ratio
315 ++t++ ++++ ++ ++++ =50
316 ++t++ ++++ + +++ =50
317 +++ + ++
321 ++++ +
324 +++ +
325 +++
326 +++ +
327 +++ +
328 +++ ++
329 ++++ +
330 +
331 ++t++ ++++ + + =50
338 ++++ ++++ ++ +++
341 +++ ++ + +
343 +++ + +
346 ++++ + +
347 +++ + +
349 ++++ +++ + + 30-49
350 ++++ + +
351 ++++ +++ + + 30-49
353 ++ ++ + +
355 ++++ ++ + + 1-29
357 ++++ ++++ + +
358 ++++ ++ + +
359 ++++ ++ + +
367 ++++ + + 30-49
386 ++++ ++++ ++++ ++++
388 ++ ++ + +++ 1-29
390 ++++ ++++ +++ ++++
435 +++ ++ +
436 ++++ ++++ ++
437 ++++ ++++ ++ ++++ 30-49
440 ++ ++ +
442 ++++ ++++ ++
444 ++++ ++++ +++
445 ++t++ +++ + + =50
555 =50
557 =50
558 30-49
562 30-49
564 30-49
566 30-49
567 =50
572 =50
573 30-49
578 30-49
662 =50
379 1-29
375 1-29
559 =50
561 1-29
563 1-29
568 1-29
569 1-29
571 1-29
574 1-29
575 1-29
576 1-29
577 30-49
433 1-29
551 30-49
553 1-29
710 +
711 +
712 ++
713 ++
714 +++
715 +++
716 +

Example 11: P21 ELISA Assay

The assay was performed according to the following

general protocol:
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Cell Plating:

Trypsinize, count and seed SISA1 cells at the density of
7500 cells/100 pl/well in 96-well plates a day prior to
assay.

On the day of study, replace media with fresh RPMI-11%
FBS (assay media). Add 90 pL of the assay media per
well. Control wells with no cells, receive 100 pl media.

Peptide Dilution:

Prepare 10 mM stocks of the peptides in DMSO. Serially
dilute the stock using 1:3 dilution scheme to get 10, 3.3,
1.1, 0.33, 0.11, 0.03, 0.01 mM solutions using DMSO
as diluents. Dilute the serially DMSO-diluted peptides
33.3 times using sterile water This gives range of 10x
working stocks. Also prepare DMSO/sterile water (3%
DMSO) mix for control wells.

Thus the working stocks concentration range uM will be
300, 100, 30, 10, 3, 1, 0.3 and 0 uM. Mix well at each

10
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Protease inhibitor Cocktail tablets (mini), Roche Chemi-
cals, catalog #04693124001

Phosphatase inhibitor Cocktail tablet, Roche Chemicals,
catalog #04906837001

Human total p21 ELISA kit, R&D Systems, DYC1047-5

STOP Solution (1M HCL), Cell Signaling Technologies,
Catalog #7002

Instruments: Micro centrifuge—FEppendorf 5415D and

Multiplate Reader for Absorbance readout (Synergy 2).

Example 12: Caspase 3 Detection Assay

The assay was performed according to the following

general protocol:

Cell Plating:
Trypsinize, count and seed SISA1 cells at the density of

7500 cells/100 pl/well in 96-well plates a day prior to assay.
On the day of study, replace media with fresh RPMI-11%
FBS (assay media). Add 180 pL of the assay media per well.

dilution step using multichannel.
Row H has controls. H1-H3 will receive 10 ul of assay
media. H4-H9 will receive 10 Al of 3% DMSO-water

vehicle. H10-H12 will have media alone control with
no cells.

Positive control: MDM2 small molecule inhibitor, Nutlin-
3a (10 mM) is used as positive control. Nutlin was
diluted using the same dilution scheme as peptides.

Addition of Working Stocks to Cells:

cals, catalog #600034

OptiMEM, Invitrogen catalog #51985

Cell Signaling Lysis Buffer (10x), Cell signaling technol-
ogy, Catalog #9803

20

Control wells with no cells, receive 200 pul media.

Peptide Dilution:

Prepare 10 mM stocks of the peptides in DMSO. Serially
dilute the stock using 1:3 dilution scheme to get 10, 3.3,
1.1, 0.33, 0.11, 0.03, 0.01 mM solutions using DMSO
as diluents. Dilute the serially DMSO-diluted peptides

25
Add 10 pl of 10x desired concentration to appropriate 33.3 times using sterile water This gives range of 10x
well to achieve the final concentrations in total 100 pl working stocks. Also prepare DMSO/sterile water (3%
volume in well. (10 ul of 300 uM peptide+90 pl of cells DMSO) mix for control wells.
in media=30 uM final concentration in 100 pl volume Thus the working stocks concentration range uM will be
in wells). Thus final concentration range used will be 3, 300, 100, 30, 10, 3, 1, 0.3 and 0 uM. Mix well at each
30, 10, 3, 1, 0.3& 0 uM. dilution step using multichannel. Add 20 pl of 10x
Controls will include wells that get no peptides but working stocks to appropriate wells.
contain the same concentration of DMSO as the wells Row H has controls. H1-H3 will receive 20 ul of assay
containing the peptides, and wells containing NO media. H4-H9 will receive 20 ul of 3% DMSO-water
CELLS. 15 vehicle. H10-H12 will have media alone control with
20 h-post incubation, aspirate the media; wash cells with no cells.
1xPBS (without Ca**/Mg*™") and lyse in 60 pl of 1x Positive control: MDM?2 small molecule inhibitor, Nutlin-
Cell 1}’5i5 buffer (Cell Signaling technolog.ies 10x buf- 3a (10 mM) is used as positive control. Nutlin was
fer diluted to 1x and supplemented with protease diluted using the same dilution scheme as peptides.
1nh1b1t0rs and Phosphatase inhibitors) on ice for 30 40  Addition of working stocks to cells:
min. : : :
Centrifuge plates in at 5000 rpm speed in at 4° C. for 8 Add lllot u Ohg lethde;lIrle(li conceritratpon to taliplr ol%rz)atei
min; collect clear supernatants and freeze at —80° C. till well fo acieve te ina’ concentrations i tota b
further use. yolume. in well. (10 pl of 300 uM Pept.lde+90 ul of cells

Protein Estimation: in media=30 pM final concentration in 100 wl Vo.lume

Total protein content of the lysates is measured using 45 in wells). Thus final concentration range used will be

BCA protein detection kit and BSA standards from 30, 10, 3{ L, .0'3& 0 pM. .
Thermofisher. Typically about 6-7 pg protein is Controls will include wells that get no peptides but
expected per well. contain the same concentration of DMSO as the wells

Use 50 pl of the lysate per well to set up p21 ELISA. containing the peptides, and wells containing NO

Human Total p21 ELISA: 50 CELLS.

The ELISA assay protocol is followed as per the manu- 48 h-post incubation, aspirate 80 pl media from each well;
facturer’s instructions. 50 pl lysate is used for each well, and add 100 pl Caspase3/7Glo assay reagent (Promega
each well is set up in triplicate. Caspase 3/7 glo assay system, G8092) per well, incu-

Reagents: bate with gentle shaking for 1 h at room temperature.

Cell-Based Assay (-)-Nutlin-3 (10 mM): Cayman Chemi- s5  read on Synergy Biotek multiplate reader for lumines-

cence.

Data is analyzed as Caspase 3 activation over DMSO-
treated cells.

Results from Examples 11 and 12 are shown in Table 7:

TABLE 7
caspase caspase caspase caspase caspase p21 p21 p21 p21 p21
SP# 03uM 1uM 3pM 10pM 30puM 03 puM 1 uM 3pM 10 uM 30 uM
4 9 37 35 317 3049 3257
7 0.93 14 5.08 21.7 23.96 18 368 1687 2306
8 1 19 25 34 972 2857
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TABLE 7-continued
caspase caspase caspase caspase caspase p21 p21 p21 p21 p21

SP# 03uM 1M 3pM  10puyM 30puM 03puM  1pM  3puM  10pM 30 pM

10 1 1 17 32 10 89 970 2250

11 1 5 23 33.5 140 350 2075.5 3154
26 1 1 3 14

50 8 29 29 44 646 1923 1818
65 1 6 28 34 -69 -24 122 843 1472
69 4.34 9.51 16.39  26.59 26.11 272 458.72 1281.39 2138.88 1447.22
70 1 9 26 -19 68 828 1871
71 0.95 1.02 3.68 14.72 23.52 95 101 1204 2075
72 1 1 4 10 -19 57 282 772 1045
71 1 2 19 23

80 1 2 13 20

81 1 1 6 21 0 0 417 1649
99 1 7 31 33 -19 117 370 996 1398
109 4 16 25 161 445 1221 1680
114 1 6 28 34 -21 11 116 742 910
115 1 10 26 32 -10 36 315 832 1020
118 1 2 18 27 -76 -62 -11 581 1270
120 2 11 20 30 -4 30 164 756 1349
121 1 5 19 30 9 33 81 626 1251
122 1 2 15 30 -39 -18 59 554 1289
123 1 1 6 14

125 1 3 9 29 50 104 196 353 1222
126 1 1 6 30 -47 -10 90 397 1443
127 1 1 4 13

130 1 2 6 17

139 1 2 9 18

142 1 2 15 20

144 1 4 10 16

148 1 11 23 31 -23 55 295 666 820
149 1 2 4 10 35 331 601 1164 1540
150 2 11 19 35 -37 24 294 895 906
153 2 10 15 20

154 2.68 4 13.93 19.86 30.14  414.04 83745 1622.42 2149.51 2156.98
158 1 1.67 5 16.33 -1.5 95 209.5 654 1665.5
160 2 10 16 31 -43 46 373 814 1334
161 2 8 14 22 13 128 331 619 1078
170 1 1 16 20

175 1 5 12 21 -65 1 149 543 1107
177 1 1 8 20

183 1 1 4 8 -132 -119 -14 1002 818
196 1 4 33 26 -49 -1 214 1715 687
197 1 1 10 20
203 1 3 12 10 71 329 534 1805 380
204 1 4 10 10 3 337 928 1435 269
218 1 2 8 18
219 1 5 17 34 28 53 289 884 1435
221 1 3 6 12 127 339 923 1694 1701
223 1 1 5 18
230 1 2 3 11 2455 392 882 1549 2086
233 6 8 17 22 23 2000 2489 3528 3689 2481
237 1 5 9 15 0 0 2 284 421
238 1 2 4 21 0 149 128 825 2066
242 1 4 5 18 0 0 35 577 595
243 1 2 5 23 0 0 0 456 615
244 1 2 7 17 0 178 190 708 1112
245 1 3 9 16 0 0 0 368 536
247 1 3 11 24 0 0 49 492 699
248 0 50 22 174 1919
249 2 5 11 23 0 0 100 907 1076
251 0 0 0 0 0
252 0 0 0 0 0
253 0 0 0 0 0
254 1 3 7 14 22 118 896 1774 3042 3035
286 1 4 11 20 22 481 1351 2882 3383 2479
287 1 1 3 11 23 97 398 986 2828 3410
315 11 14.5 25.5 32 34 2110 2209 2626 2965 2635
316 6.5 10.5 21 32 32.5 1319 1718 2848 2918 2540
317 3 4 9 26 35 551 624 776 1367 1076
331 4.5 8 11 14.5 30.5 1510 1649 2027 2319 2509
338 1 5 23 20 29 660.37 1625.38 3365.87 2897.62 2727
341 3 8 11 14 21 1325.62 1873 2039.75 2360.75 2574
343 1 1 2 5 29 262 281 450 570 1199
346 235.86 339.82 620.36 829.32 1695.78
347 2 3 5 8 29 374 622 659 905 1567
349 1 8 11 16 24 1039.5 1598.88 1983.75 2191.25 2576.38
351 3 9 13 15 24 1350.67 1710.67 2030.92 2190.67 2668.54
353 1 2 5 7 30 390 490 709 931 1483

156
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TABLE 7-continued

caspase caspase caspase caspase caspase p21 p21 p21 p21 p21
SP# 03puM 1pyM 3puM 10pM 30pM 03pM 1pM  3pM  10uM 30 uM
355 1 4 11 13 30 191 688 1122 1223 1519
357 2 7 11 15 23 539 777 1080 1362 1177
358 1 2 3 6 24 252 321 434 609 1192
359 3 9 11 13 23 1163.29 1508.79 1780.29 2067.67 2479.29
416 33.74  39.82  56.57  86.78 1275.28
417 0 0 101.13  639.04 2016.58
419 5828  97.36 221.65 1520.69 2187.94
432 5486  68.86 105.11 440.28 15944

Example 13. Cell Lysis by Peptidomimetic TABLE 8-continued
Macrocycles 15
6.25 pM % 12.5 pM % 25 uM % 50 uM %

Lysed cells Lysed cells Lysed cells Lysed cells

SISA-1 cells were plated out one day in advance in clear p (1 h LDH) (1hLDH) (LhLDH)  (1h LDH)

flat-bottom plates (Costar, catalog number 353072) at 7500

cells/well with 100 ul/well of growth media, leaving row H 75 -1 3 1 1
columns 10-12 empty for media alone. On the day of the 20 57;3 "é "f } ‘;
assay, media was exchanged with RPMI 1% FBS media, 90 a1 1 1 0 0
ul. of media per well. 82 0 0 0 1
10 mM stock solutions of the peptidomimetic macro- 99 1.5 3 2 3.5
cycles were prepared in 100% DMSO. Peptidomimetic i?ﬁ 2 ? 2 é
macrocycles were then diluted serially in 100% DMSO, and 25 ;5 0 1 1 6
then further diluted 20-fold in sterile water to prepare 118 4 2 2 4
working stock solutions in 5% DMSO/water of each pep- 120 0 -1 0 6
tidomimetic macrocycle at concentrations ranging from 500 121 1 0 1 7
122 1 3 0 6
uM to 62.5 uM. 123 2 5 5 3
10 pl. of each compound was added to the 90 uL of 30 125 0 1 0 5
SISA-1 cells to yield final concentrations of 50 uM to 6.25 126 1 2 1 1
uM in 0.5% DMSO-containing media. The negative control gg _i _g _? j
(non-lytic) §ample was .0.5% DMSO alone .ar.ld positive 1 1 0 1 3
control (lytic) samples include 10 uM Melittin and 1% 144 1 2 -1 2
Triton X-100. 35 147 8 9 16 55
Cell plates were incubated for 1 hour at 37 C. After the 1 iig 2 ; "; 2?
hqur incubation, the morphology of the ce.:lls is examined by 150 1 - 0 5
microscope and then the plates were centrifuged at 1200 rpm 153 4 3 2 3
for 5 minutes at room temperature. 40 ul of supernatant for 154 -1 -1.5 -1 -1
each peptidomimetic macrocycle and control sample is 40 }zg ? ‘8 ‘f )
transferred to clear assay plates. LDH release is measured 161 1 1 -1 0
using the LDH cytotoxicity assay kit from Caymen, catalog 169 2 3 3 7
#1000882. 170 2 2 1 -1
: . 174 5 3 2 5
Results are shown in Table 8: 75 3 5 . 5
S -1 -1 0 1
TABLE 8 182 0 2 3 6
183 2 1 0 3
6.25 tM % 125uM %  25uM % 50 uM % 190 -1 -1 0 1
Lysed cells Lysed cells Lysed cells Lysed cells 196 0 -2 0 3
SP# (1 h LDH) (lh1DH) (1hLDH) (1 hLDH) 197 1 -4 -1 -2
50 203 0 -1 2 2
3 1 0 1 3 204 4 3 2 0
4 -2 1 1 2 211 5 4 3 1
6 1 1 1 1 217 2 1 1 2
7 0 0 0 0 218 0 -3 -4 1
8 -1 0 1 1 219 0 0 -1 2
9 -3 0 0 2 55 221 3 3 3 11
1 -2 1 2 3 223 -2 -2 -4 -1
15 1 2 2 3 230 0.5 -0.5 0 3
18 0 ! 2 4 232 6 6 5 5
19 2 2 3 21 233 25 45 35 6
22 0 -1 0 0
6 5 s 1 0 237 0 3 7 55
3 0 0 5 0 60 243 4 23 39 64
39 0 -1 0 3 244 o L o
43 0 0 -1 -1 245 1 14 11 56
55 1 5 9 13 247 0 0 0
65 0 0 0 2 249 0 0 0 0
69 1 0.5 ~0.5 5 254 11 34 60 75
71 0 0 0 0 65 279 6 4 5 6
72 2 1 0 3 280 5 4 6 18
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TABLE 8-continued

6.25 UM %
Lysed cells
(1 h LDH)

12.5 pM %
Lysed cells
(1 h LDH)

25 uM %
Lysed cells
(1 h LDH)

50 uM %
Lysed cells
(1 h LDH)

—
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Example 14: p53 GRIP Assay

Thermo Scientific* Biolmage p53-MDM2 Redistribution
Assay monitors the protein interaction with MDM?2 and
cellular translocation of GFP-tagged p53 in response to drug
compounds or other stimuli. Recombinant CHO-hIR cells
stably express human p53(1-312) fused to the C-terminus of
enhanced green fluorescent protein (EGFP) and PDE4A4-
MDM2(1-124), a fusion protein between PDE4A4 and
MDM2(1-124). They provide a ready-to-use assay system
for measuring the effects of experimental conditions on the
interaction of p53 and MDM2. Imaging and analysis is
performed with a HCS platform.

CHO-hIR cells are regularly maintained in Ham’s F12
media supplemented with 1% Penicillin-Streptomycin, 0.5
mg/ml Geneticin, 1 mg/ml Zeocin and 10% FBS. Cells
seeded into 96-well plates at the density of 7000 cells/100 pl
per well 18-24 hours prior to running the assay using culture
media. The next day, media is refreshed and PD177 is added
to cells to the final concentration of 3 uM to activate foci
formation. Control wells are kept without PD-177 solution.
24 h post stimulation with PD177, cells are washed once
with Opti-MEM Media and 50 pL of the Opti-MEM Media
supplemented with PD-177 (6 uM) is added to cells. Pep-
tides are diluted from 10 mM DMSO stocks to 500 uM
working stocks in sterile water, further dilutions made in
0.5% DMSO to keep the concentration of DMSO constant
across the samples. Final highest DMSO concentration is
0.5% and is used as the negative control. Cayman Chemicals
Cell-Based Assay (-)-Nutlin-3 (10 mM) is used as positive
control. Nutlin was diluted using the same dilution scheme
as peptides. 50 ul of 2x desired concentrations is added to
the appropriate well to achieve the final desired concentra-
tions. Cells are then incubated with peptides for 6 h at 37°
C. in humidified 5% CO2 atmosphere. Post-incubation
period, cells are fixed by gently aspirating out the media and
adding 150 pl of fixing solution per well for 20 minutes at
room temperature. Fixed cells are washed 4 times with 200
ul PBS per well each time. At the end of last wash, 100 pl
of 1 uM Hoechst staining solution is added. Sealed plates
incubated for at least 30 min in dark, washed with PBS to
remove excess stain and PBS is added to each well. Plates
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can be stored at 4° C. in dark up to 3 days. The translocation
of p53/MDM2 is imaged using Molecular translocation
module on Cellomics Arrayscan instrument using 10x objec-
tive, XF-100 filter sets for Hoechst and GFP. The output
parameters was Mean-CircRINGAveintenRatio (the ratio of
average fluorescence intensities of nucleus and cytoplasm,
(well average)). The minimally acceptable number of cells
per well used for image analysis was set to 500 cells.

Example 15: MCF-7 Breast Cancer Study Using
SP315, SP249 and SP154

A xenograft study was performed to test the efficacy of
SP315, SP249 and SP154 in inhibiting tumor growth in
athymic mice in the MCF-7 breast cancer xenograft model.
A negative control stapled peptide. SP252, a point mutation
of SP154 (F to A at position 19) was also tested in one group;
this peptide had shown no activity in the SISA-1 in vitro
viability assay. Slow release 90 day 0.72 mg 173-estradiol
pellets (Innovative Research, Sarasota, Fla.) were implanted
subcutaneously (sc) on the nape of the neck one day prior to
tumor cell implantation (Day -1). On Day 0, MCF-7 tumor
cells were implanted sc in the flank of female nude (Crl:
NU-Foxnlnu) mice. On Day 18, the resultant sc tumors were
measured using calipers to determine their length and width
and the mice were weighed. The tumor sizes were calculated
using the formula (lengthxwidth?)/2 and expressed as cubic
millimeters (mm?®). Mice with tumors smaller than 85.3 mm?>
or larger than 417.4 mm?® were excluded from the subsequent
group formation. Thirteen groups of mice, 10 mice per
group, were formed by randomization such that the group
mean tumor sizes were essentially equivalent (mean of
groupsxstandard deviation of groups=180.7+17.5 mm?).

SP315, SP249, SP154 and SP252 dosing solutions were
prepared from peptides formulated in a vehicle containing
MPEG(2K)-DSPE at 50 mg/mL concentration in a 10 mM
Histidine buffered saline at pH 7. This formulation was
prepared once for the duration of the study. This vehicle was
used as the vehicle control in the subsequent study.

Each group was assigned to a different treatment regimen.
Group 1, as the vehicle negative control group, received the
vehicle administered at 8 ml/kg body weight intravenously
(iv) three times per week from Days 18-39. Groups 2 and 3
received SP154 as an iv injection at 30 mg/kg three times per
week or 40 mg/kg twice a week, respectively. Group 4
received 6.7 mg/kg SP249 as an iv injection three times per
week. Groups 5, 6, 7 and 8 received SP315 as an iv injection
of 26.7 mg/kg three times per week, 20 mg/kg twice per
week, 30 mg/kg twice per week, or 40 mg/kg twice per
week, respectively. Group 9 received 30 mg/kg SP252 as an
iv injection three times per week.

During the dosing period the mice were weighed and
tumors measured 1-2 times per week. Results in terms of
tumor volume are shown in FIGS. 3-6 and tumor growth
inhibition compared with the vehicle group, body weight
change and number of mice with =20% body weight loss or
death are shown in Table 9. Tumor growth inhibition (TGI)
was calculated as % TGI=100-[(TuVol7ewed-day  x_
TuVOlTreated—dayl 8)/(TuV01 Vehicle negative control-day x_
TuVO]Véhicle negative control—daylS)*lOO, where X:day that
effect of treatment is being assessed. Group 1, the vehicle
negative control group, showed good tumor growth rate for
this tumor model.

For SP154, in the group dosed with 40 mg/kg twice a
week 2 mice died during treatment, indicating that this
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dosing regimen was not tolerable. The dosing regimen of 30
mg/kg of SP154 three times per week was well-tolerated and
yielded a TGI of 84%.

For SP249, the group dosed with 6.7 mg/kg three times
per week 4 mice died during treatment, indicating that this
dosing regimen was not tolerable.

All dosing regimens used for SP315 showed good toler-
ability, with no body weight loss or deaths noted. Dosing
with 40 mg/kg of SP315 twice per week produced the
highest TGI (92%). The dosing regimens of SP315 of 26.7
mg/kg three times per week, 20 mg/kg twice per week, 30
mg/kg twice per week produced TGI of 86, 82, and 85%,
respectively.

For SP252, the point mutation of SP154 which shows no
appreciable activity in in vitro assays, dosing with 30 mg/kg
three times per week was well-tolerated with no body weight
loss or deaths noted. While TGI of 88% was noted by Day
32, that TGI was reduced to 41% by Day 39.

Results from this Example are shown in FIGS. 3-6 and are
summarized in Table 9.

TABLE 9
No.
No. with =20%
Group Treatment % BW  with =10% BW Loss
Number Group Change  BW Loss or death % TGI

1 Vehicle +8.6 0/10 0/10 —

2 SP154 +5.7 0/10 0/10 *84
30 mg/kg
3x/wk iv

3 SP154 N/A 0/10 2/10 Regimen
40 mg/kg (2 deaths) not
2x/wk iv tolerated

4 SP249 N/A 6/10 4/10 Regimen
6.7 mg/kg not
3x/wk iv tolerated

5 SP315 +3.7 0/10 0/10 *86
26.7 mg/kg
3x/wk iv

6 SP315 +3.9 0/10 0/10 *82
20 mg/kg
2x/wk iv

7 SP315 +8.0 0/10 0/10 *85
30 mg/kg
2x/wk iv

8 SP315 +2.1 0/10 0/10 *92
40 mg/kg
2x/wk iv

9 SP252 +3.3 0/10 0/10 *41
30 mg/kg
3x/wk iv

*p = 0.05 Vs Vehicle Control
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Example 21: Solubility Determination for
Peptidomimetic Macrocycles

Peptidomimetic macrocycles are first dissolved in neat N,
N-dimethylacetamide (DMA, Sigma-Aldrich, 38840-1L-F)
to make 20x stock solutions over a concentration range of
20-140 mg/ml.. The DMA stock solutions are diluted
20-fold in an aqueous vehicle containing 2% Solutol-HS-15,
25 mM Histidine, 45 mg/ml. Mannitol to obtain final
concentrations of 1-7 mg/ml of the peptidomimetic macro-
cycles in 5% DMA, 2% Solutol-HS-15, 25 mM Histidine, 45
mg/ml Mannitol. The final solutions are mixed gently by
repeat pipetting or light vortexing, and then the final solu-
tions are sonicated for 10 min at room temperature in an
ultrasonic water bath. Careful visual observation is then
performed under hood light using a 7x visual amplifier to
determine if precipitate exists on the bottom or as a suspen-
sion. Additional concentration ranges are tested as needed to
determine the maximum solubility limit for each peptido-
mimetic macrocycle.

Results from this Example are shown in FIG. 7.

Example 22: Preparation of Peptidomimetic
Macrocycles Using a Boc-Protected Amino Acid

Peptidomimetic macrocycle precursors were prepared as
described in Example 2 comprising an R8 amino acid at
position “i” and an S5 amino acid at position “i+7”. The
amino acid at position “i+3” was a Boc-protected tryptophan
which was incorporated during solid-phase synthesis. Spe-
cifically, the Boc-protected tryptophan amino acid shown
below (and commercially available, for example, from Nov-
abiochem) was using during solid phase synthesis:

e}

Q’Q AL

Metathesis was performed using a ruthenium catalyst
prior to the cleavage and deprotection steps. The composi-
tion obtained following cyclization was determined by
HPLC analysis to contain primarily peptidomimetic macro-
cycles having a crosslinker comprising a trans olefin (“is02”,
comprising the double bond in an E configuration). Unex-
pectedly, a ratio of 90:10 was observed for the trans and cis
products, respectively.

SEQUENCE LISTING

The patent contains a lengthy “Sequence Listing” section. A copy of the “Sequence Listing” is available in
electronic form from the USPTO web site (https://seqdata.uspto.gov/?pageRequest=docDetail&DocID=US10967042B2).
An electronic copy of the “Sequence Listing” will also be available from the USPTO upon request and payment of the

fee set forth in 37 CFR 1.19(b)(3).
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What is claimed is:

1. A pharmaceutical composition comprising, in a unit

dosage form:

(a) a first therapeutic agent being an inhibitor of an
interaction between p53 and MDM2 and/or an interac-
tion between p53 and MDMX; and

(b) a second therapeutic agent being a chemotherapeutic
agent,

wherein the first therapeutic agent is a peptidomimetic
macrocycle of a Formula:

Ry e}
X
(D], — Xaa3/ Xaas—Xaag
Ry
1

Rg e}
|
N

— Xaa;—Xaag— Xaag—Xaaj [Elw

\ )

wherein:

each of Xaa,, Xaas, Xaas, Xaa,, Xaag, Xaa,, and Xaa,, is
independently an amino acid, wherein at least three of
Xaa,, Xaas, Xaay, Xaa,, Xaag, Xaa,, and Xaa, , are the
same amino acids as the amino acid at the correspond-
ing position of the sequence Phe;-X,-Hiss-Tyrg-Trp,-
Alag-Glng-Leu, -X,-Ser;, (SEQ ID NO: 8) or Phe,-
X 4-Glus-Tyrg-Trp,-Alag-Glng-Leu, ,/Cba, -X |, -Ala,,
(SEQ ID NO: 9), wherein each X, and X,, is
independently an amino acid:

each D is independently an amino acid;

each E is independently an amino acid selected from the
group consisting of Ala (alanine), D-Ala (D-alanine),
Aib (a-aminoisobutyric acid), Sar (N-methyl glycine),
and Ser (serine);

R, and R, are independently —H, alkyl, alkenyl, alkynyl,
arylalkyl, cycloalkyl, cycloalkylalkyl, heteroalkyl, or
heterocycloalkyl, unsubstituted or substituted with
halo-, or forms a macrocycle-forming linker I' con-
nected to the alpha position of one of said D or E amino
acids:

each L and L' is independently a macrocycle-forming
linker;

each Ry is independently —H, alkyl, alkenyl, alkenyl,
arylalkyl, cycloalkylalkyl, heterocycloalkyl, a fluores-
cent moiety, a radioisotope or a therapeutic agent;

R, is —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl,
heteroalkyl, cycloalkylalkyl, heterocycloalkyl, aryl, or
heteroaryl, optionally substituted with Rs, or part of a
cyclic structure with a D residue;

Ry is —H, alkyl, alkenyl, alkynyl, arylalkyl, cycloalkyl,
heteroalkyl, cycloalkylalkyl, heterocycloalkyl, aryl, or
heteroaryl, optionally substituted with Ry, or part of a
cyclic structure with an E residue;
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each R is independently halogen, alkyl, —OR,, —N
(Rg)s, —SRg, —SOR, SO,R,, —CO,R, a fluorescent
moiety, a radioisotope or a therapeutic agent;

v is an integer from 1-10; and

w is an integer from 3-10.

2. The pharmaceutical composition of claim 1, wherein
the unit dosage is formulated for administering intrave-
nously.

3. The pharmaceutical composition of claim 1, wherein
the unit dosage is formulated for administering intraperito-
neally.

4. The pharmaceutical composition of claim 1, wherein
the unit dosage is formulated for administering subcutane-
ously.

5. The pharmaceutical composition of claim 1, wherein
the peptidomimetic macrocycle comprises an amino acid
sequence with at least about 60% sequence identity to an
amino acid sequence selected from the group consisting of
SEQ ID NOs: 10-457, or a pharmaceutically acceptable salt
thereof.

6. The pharmaceutical composition of claim 1, wherein L.
and L' are independently a macrocycle-forming linker of the
formula -L,-L,-, wherein:

L, and L, are independently alkylene, alkenylene, alky-
nylene, heteroalkylene, cycloalkylene, heterocycloal-
kylene, arylene, heteroarylene, or [—R,—K—R,—|,,
each being optionally substituted with Rg;

each K is independently O, SO, SO,, CO, CO,, or
CONRj;

each R; is independently hydrogen, alkyl, alkenyl, alky-
nyl, arylalkyl, heteroalkyl, cycloalkyl, heterocycloal-
kyl, cycloalkylalkyl, aryl, or heteroaryl, optionally sub-
stituted with Ry;

each R, is independently alkylene, alkenylene, alky-
nylene, heteroalkylene, cycloalkylene, or heterocy-
cloalkylene; and

each n is independently an integer from 1-5.

7. The pharmaceutical composition of claim 1, wherein L
is alkylene, alkenylene, or alkynylene.

8. The pharmaceutical composition of claim 1, wherein
R, and R, are independently alkyl.

9. The pharmaceutical composition of claim 8, wherein
R, and R, are methyl.

10. The pharmaceutical composition of claim 1, wherein
R, and R, are —H.

11. The pharmaceutical composition of claim 1, wherein
v is an integer from 2-5.

12. The pharmaceutical composition of claim 1, wherein
w is an integer from 3-6.

13. The pharmaceutical composition of claim 1, wherein
[D], is -Leu,-Thr,.

14. The pharmaceutical composition of claim 1, wherein
the peptidomimetic macrocycle is present in the unit dosage
form in an amount from about 0.1 mg/kg to about 50 mg/kg.

15. The pharmaceutical composition of claim 1, wherein
the peptidomimetic macrocycle is present in the unit dosage
form in an amount from about 6.7 mg/kg to about 40 mg/kg.

16. The pharmaceutical composition of claim 1, further
comprising a pharmaceutically-acceptable excipient.

17. The pharmaceutical composition of claim 1, wherein
the peptidomimetic macrocycle comprises at least one
alpha-helix.

18. The pharmaceutical composition of claim 1, wherein
the unit dosage form is a capsule, tablet, cachet, or lozenge.

#* #* #* #* #*



